
October 2 2002

Ohio Department of Natural

BOB TAFT GOVERNOR

Division of Mineral Resources Management

DNR 0001

American Energy Corporation

43521 Mayhugh Hill Road

Beallsville Ohio 43716

To whom it may concern

R esources

SAMUEL W SPECK DIRECTOR

Michael L Sponsler Chief

1855 Fountain Square CourtBldg H2
Columbus Ohio 432241383

Phone 614 2656633 Fax 614 2657999

The Division has reviewed coal mining and reclamation permit application

D04254 and revisions are required before processing can continue Please comply
with the following application requirements

APPLICATION REVIEW

1 Page 3 A4 According to the Applicant Violator System Bruce Hill is a

director of American Energy Corporation and not a company secretary

Revise as necessary

2 Page 7 C1b The right of entry affidavit indicates that Consolidated

Land Company is the owner of the 8 coal seam beneath the proposed

area therefore revise to list the actual coal owner

Scott Louden is the current owner of the tract where well W1 95 is located

Revise this item and item C9b on page 12 of this permit application

accordingly

Revise to indicate ownership of deed parcel 213173

3 Page 15 G 1 Submit the required proof of publication

4 Page 16 A Pending the review by the State Historic Preservation office

and Dr Reichwein revisions may be required

5 Page 21 AM Revise to indicate the proposed application is for

developmental entries for future longwall mining operations
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6 Page 28 K1 The referenced addendum does not address the method

of coal removal Revise to provide an addendum that addresses

requirements specified in item K1

7 Page 28 K2 Revise to clarify that the proposed area will eventually be

mined using full coal recovery techniques but this submittal is only for

developmental purposes

HYDROLOGY REVIEW

1 Page 16 B1 Insofar as the proposed operation is

limited to room and

pillar mining delete all reference to Iongwall mining and subsidence

associated with full coal recovery

2 Page 16 B2

a Revise the last sentence to refer to the PHC not the PH

b The 1st sentence of the narrative indicates that the geological

impact is expected to vary from short term to long term whereas

the 2nd sentence of the 2nd paragraph indicates that impacts upon

the ground water system are not anticipated Revise or clarify for

consistency

3 Page 17 C1

a Identify the log that pertains to WL9 I
f there is no log for this well

revise the prefix label from WL to W Note In
the future only

submit logs for wells within the hydrology review area unless the

log points out an exceptional feature This is necessary in

order to

avoid cluttering the application with incidental data

b According to the submitted logs log 413094 pertains to W197 I
f

this is so relabel this well with a WL prefix otherwise delete this

notation from the log

4 Attachment 14A

a Indicate why the flow of DS145 was not measured in a footnote or

addendum

b The lack of flow at U101 U102 and U l03 on 121801 is

anomalous given the fact that this is an intermediate flow period

and that these stations all recorded discharge during the low flow

period Clarify or revise
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c The reported depth values of W194 W196 and W197 are

actually bottom hole elevations Revise accordingly as the depth

value is to represent the distance of the well bottom from the

landsurface

d Establish a true upstream station and a downstream station for

Piney Creek show them on the map and submit the analyses of

onetime samples Note that U2 is located in the middle of the butt

section and as such

is not a true upstream station Also note that

these upstream and downstream stations are to be monitored per

comment 11 below

e Establish a downstream station on Crabapple Creek show it on the

map and submit the analysis of a onetime sample Note that

Crabapple Creek is to be monitored at U107 upstream station

and the downstream station per comment 11 below

f Establish an upstream station for the westflowing intermittent in the

NW 14 of Section 25 to the east of W85 show it on the map
submit the analysis of a onetime sample and include this stream

in the Attachment 14D inventory

g Revise the surface elevations of the following sites U101 to 980

ft msl U102 to 970 ft msl and U103 to 980 ft msl The reported

surface elevations were 100 feet too high for each of these stations

h A flow measurement of 043 cfs was reported for U2 without a date

of measurement or sample analysis Revise or clarify

i Revise the Date of Last Precipitation item 21 for the sample ofW196collected on 3102 as the indicated date of 3202 was after

the sampling

J Indicate the units of flow gpm or cfs for the flow measurements of

P4 and P5 on 82298

5 Attachment 14B The maximum surface elevation within the hydrology

review area is only 1260 ft msl therefore revise the maximum elevation of

zone A which is incorrectly shown to be 1320 ft msl

6 Attachment 14C

a Numerous sites are listed that are located beyond the hydrology

review area Clearly identify those sites that are located within the

hydrology review area
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b DS32 is recharged by zone B not zone A In addition this

developed spring is

located on the Raven Rocks property not the

A Kindall property according to the map Revise accordingly

c According to the map the well on the M Meyer property in the SW
4 of Section 1 is W583 not W585 on the K Meyer property

Revise the well identification and landowner entries as necessary

for consistency

d According to the map DS145 is located on the J M Ward

property not the F M Ward property similarly W17 is located on

the Otto property not the Mobley property DW132 is located on

the F Rote property not the D Taylor property W194 is located

on the Perkins property not the Smith property W196 is located

on the G C Louder property not the Perkins property and W197

is

located on the R C Louden property not the S Louden

property Revise as necessary for consistency

e Indicate the correct owner of W85 and revise to indicate that the

surface elevation of this well is 1000 ft msl not 1090 ft msl

f If DW10 and WL9 are unused then what isthe water supply for

the M C Beckett property in the SE 1
4 of Section 32

g Indicate the meaning of L in the Known Uses column

h If the depth and static water level elevation of W583 are unknown
how can the supplying aquifer be known Revise the Attachments

14A and 14C accordingly

The well bottom elevation of W17

is 1164 ft msl 124076=1164
therefore the supplying aquifer for this well cannot be zone C as

the top of this zone only extends to 1070 ft msl according to the

submitted Attachment 14B Instead this W17

is recharged by

zone B which ranges from 1020 ft msl to 1220 ft msl Revise the

Attachments 14A and 14C

The bottom hole elevations of W435 and W436 are 995 ft msl

and 935 ft msl respectively Therefore the supplying aquifer for

these wells is zone C which ranges from 920 ft msl to 1070 ft msl

These wells receive little if any recharge from zone B based on

their surface elevations and the elevation range for zone B Revise

the Attachments 14A and 14C

k Indicate why the static water levels of W194 W196 W197 and

W435 are unknown
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I Identify the water supplies for the Thomas and Fisher residences in

the northcentral portion of Section 1 and the two residences on the

J and M Bondy property in the NW 1
4 of Section 31 Sample and

measure each of these supplies at least once if possible submit the

results on an Attachment 14A show these supplies on the map
and include these supplies in the Attachment 14C inventory and in

Table A or B of the response to Page 18 F1

M The field reviewer noted that each dwelling on the property owned

by J M Bondy is supplied by a well Please inventory each well

n I
f wells W16 W18 DW19 are unused as indicated address R

C Mobleys water supply

o Address the water supply to the Raven Rocks dwelling located

along State Route 145 Also per surface owner one of the wells on

this property is still used for outdoor watering purposes Revise the

Attachment 14C to indicate which one is in use

p

q

Address the water supply to the dwelling owned by J M Ward

Address the water supply to the dwelling owned by B B Fisher

r The Attachment 14C provided in D04251 indicates W1 6 is owned

by Thomas not Mobley Revise Also address the water supply to

the dwelling owned by Thomas

s Address the water supply to the dwelling owned by the 20

Buckhorn Club

t The Attachment 14C provided in D04251 indicates well DW14 is

owned by J Edge not Perkins Revise

7 Attachment 14D

a List sampling stations that are located on the same stream as a

single entry eg U1U103U107 and U1AD11 Note that the

inventory is supposed to list individual surface water bodies not

individual sampling stations

b Identify Piney Creek and Crabapple Creek in the inventory

c According to the map U102 is intermittent not perennial

Conversely D11

is

shown to be on a perennial reach of a stream

not intermittent Revise for consistency

d Revise to indicate that P57 and P58 are located on the Ward

property while P59 is located on the Louden property
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e According to the submitted Attachment 14As U1A was dry during

5 out of 6 months In light of this U1 A represents an intermittent

reach of this stream not a perennial reach Revise

f The field reviewer noted intermittent streams in each of the hollows

feeding stream U102 from the north Inventory these streams

9The field reviewer noted intermittent streams in the hollows located

north and northwest of well W435 Inventory these streams

8 Page 14 E13

a Revise the last paragraph on the 1st page to indicate that the

western portion of the proposedshadow is drained by northflowing

Piney Creek

b Address the impacts of previous room and pillar mining in the

general area and submit documentation

c Address the accumulation of ground water in the voids rooms
following mining

9 Page 18 F1 Note Insofar as no subsidence is proposed Tables A

and B are optional

a Revise to indicate that Table A is an addendum to Page 18 Part 2
F1 not F2

b According to the submitted Attachment 14C W11 has a surface

elevation of 976 ft msl and is recharged by zone C whereas Table

A indicates a surface elevation of 940 ft msl and identifies zone A

as the recharging aquifer for W1 1 Revise the entries in the table

for this well as necessary

c Per comment 6f above the Attachment 14C indicates that WL9 is

unused similarly the Attachment 14D indicates that P26 U1 and

U2 are unused I
f

in fact these sites are unused delete them from

Tables A and B respectively as these tables only pertain to used

supplies

d Delete WL161 from Table A as it is not within the hydrology

review boundary nor is it included in the submitted Attachment

14C

e Per comments 6i and

6
j above W17 is recharged by zone B not

zone C while W435 and W436 are recharged by zone C not

zone B Revise Table A accordingly
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f Revise the Topographic Position entry to indicate that U2

is

located

in

the valley of Piney Creek not on a hillside

10 Page 18 F2

a Revise the sentence in item 5 on page 2 that incorrectly states that

the payment of interim water bills shall be the responsibility of the

water user Note that interim water bills are to be paid by the

operator per page 4 of Technical PPD 931

b Revise the 1St full paragraph on page 2 that incorrectly states that

the OVCC will only replace developed supplies that are being used

at the time of undermining A temporarily inactive supply

undergoing repair or maintenance or used as a backup supply

should not be considered unused as neither the OAC rules nor the

Division PPDs regarding water replacement place this stringent

restriction Furthermore revise the 2nd sentence of this paragraph

the 5th paragraph on page 3 and the 1St paragraph on page 4 as

they give the incorrect impression that only adversely affected

domestic supplies will be replaced whereas all adversely affected

legitimately used supplies require replacement

c The 3rd paragraph on page 3 of the narrative indicates that a letter

is

enclosed from the County Water System indicating that there is

sufficient capacity to replace adversely affected supplies however

no such letter was enclosed Either submit this letter or delete

reference to

it

11 Page 26 F3 Revise the Surface Water Monitoring plan to indicate that

Piney Creek and Crabapple Creek will be monitored upstream and

downstream of the proposed shadow area See comments 4d and 4e

above

APPLICATIONHYDROLOGY MAP REVIEW

1 Revise as necessary per comments to item 1 b of the application review

section above

2 Revise to show updated locations for mains and gate entries

3 The field reviewer noted many undeveloped springs in the smaller hollows

located within the proposed area Revise to show all springs and include

them

in

the Attachment 14C inventory I
t may be helpful to obtain aonetimesample from a representative number of these springs if adequate

samples are obtainable

4 Revise all map legends to indicate that this

is application D04254 and

not D04253
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5 Show the water supplies per comment 61 of the Hydrology review section

above

6 I
f the R C Mobley residence in the northcentral portion of Section 1

utilizes the public water line show the appropriate connection Note that

according to the submitted Attachment 14C W18 and DW19 are

unused Furthermore other residences supplied by the public water line

are shown with a connecting line to the public water line

7 Show the additional stream sampling stations per comments 4d 4e and

4f of the Hydrology review section above

8 Show the stream associated with U207

Provide a revised map date

When submitting the above revisions please submit three copies of the

requested revisions two copies will be sent to the field for review Three additional

complete copies of the application will be requested at a la ter date I
f you have any

questions feel free to call me at 6142656431 or email me at

scottstiteler dnrstateohus

R Scott Stiteler

Environmental Specialist

Division of Mineral Resources Management

RSSrss

cc Kevin Ricks

George Mychkovsky

Jack A Hamilton Associates Inc
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Distribution List

Division of Wildlife

Environmental Section

1840 Belcher Dr Bldg G2

Columbus OH 432241300

Office of Surface Mining

Eastland Professional Plaza

4480 Refugee Road Suite 201

Columbus OH 43232

US Fish Wildlife

Ecological Service

6950H Americana Parkway

Reynoldsburg OH 43068

Ohio Historical Preservation Office

567 East Hudson Street

Columbus OH 432111030

MSHA

50985 National Road

St Clairsville OH 43950

USDA Forest Service

Attn Minerals Programs Manager

Route 1 Box 132

Marietta OH 45750

Mark Mann

Ohio EPA Division of Surface Water

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Ric Queen

Ohio EPA Division of Surface Water

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Scott Sutliff

Ohio EPA Division of Drinking Groundwater

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Butch Grfeszmer

Division of Natural Areas Preserves

1889 Fountain Square Ct Bldg F1

Columbus OH 432241388

Al Rogalla Chief Regulatory Branch

US Army Corps o
f

Engineers Pittsburgh District

William S Moorhead Federal Bldg

1000 Liberty Avenue

Pittsburgh PA 1 52224 1 86

F31 Rev 07012001

Michael D Gheen Chief Regulatory Branch

US Army Corps of Engineers Huntington District

502 Eighth Street

Huntington WV 257012070

Bruce Goff

Ohio EPA Southeast District Office

2195 Front Street

Logan OH 43138

Belmont County Commissioners

Courthouse

Main Street

St Clairsville OH 43950

Belmont County Planning Commission

Courthouse

Main Street

St Clairsville OH 43950

Mark T Davis PE

ODOT District 11

Roadway Services Engineer

2201 Reiser Ave SW
New Philadelphia OH 44663

James R Graham PE
ODOT District 11

Highway Mgt Dept

2201 Reiser Ave SW
New Philadelphia OH 44663

Washington Township Trustees

co Loretta Goddard Clerk

46540 E Captina Hwy

Alledonia OH 43902

Wayne Township Trustees

co Betty Lucas Clerk

55709 County Hwy 92

Beallsville OH 43716
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PROOF OF PUBLICATION

The State of Ohio

County of Belmont ss

The undersigned being sworn

says that he or she is an employee
of Eastern Ohio Newspapers Inc
A Corporation publisher of the

Times Leader a newspaper

published in Martins Ferry

Belmont County Ohio each day

of the week and

of general circulation in said city

and county that it is a newspaper

meeting the requirements of

sections 712 and 572101 Ohio

Revised Code as amended

effective September 24 1957 that

affiant has custody of the records

and files of said newspaper and

that the advertisement of which

the annexed is a true copy was

published in said newspaper on

each of the days in the month and

year stated as follows

C•• S2002

Subscribed by Affiant an sworn

to b fore me this day

of AD 2002

Notary Public

REBECCA L ANDERSON

Notary Public State o
f Ohio

My Commission Expires Nov 25 200

Printers Fee$Q

Notarys Fee $

The Times Leader
Martins Ferry Ohio

ADDENDUM TO PART 1
PAGE 15 ITEM G2

AMERICAN ENE GY
CORPORATION

PUBLIC NOTICE

Pursuant to Section

150113501 of the Ohio
Administrative Code
notice is hereby given

that AMERICANENERGYCORPORATION
43521 Mayhugh Hill

Road Beallsville has

submitted an Adjacent
Area Application to the

Ohio Department of

Natural Resources

Division of Mineral

Resources Management
AMERICAN ENERGY
CORPORATION 43521

Mayhugh Hill Road
Beallsville Ohio 43716

has submitted an
undergroundcoal miningapplicationdesignated asD04254to the Ohio

Department of Natural

Resources Division of

Mineral Resource

Management Theproposedadditional

acreages
for permitD0425

is located insections1 and 7 in Wayne
Township and 31 25 32

and 26 in Washington

Township in Belmont

County The area is
located in the

Woodsfield and

Cameron Quads 7 12
minute U SG S
Quadrangle maps
approximately 25 miles

south of State Route 148

immediately North and

East of Beallsville Ohio

The proposed
undergroundworkingsencompass7946 Acres Coal in

this underground area
will be removed using

partial coal recovery
methods ie room and

pillar mining
The Adjacent Area

Application is

on file at

the Belmont County
Courthouse Recorders

Office Main Street St

Clairsville Ohio 43950
for public viewing
Written comments or

requests for informal

conferencemay be sent to

the Chief Department of

Natural Resources
Division of Mineral

Resources Management
1855 Fountain Square

Court Columbus Ohio

43224 within thirty 30
days of the last date of

publication of this notice

0

TL ADV 4 TUES
JUNE 25 JULY 2 9 16
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May 23 2002

0

American Energy Corporation

43521 Mayhugh Hill Road

Beallsville Ohio 43716

Gentlemen

The Division has completed a preinitial completeness review of the coal mining and

reclamation permit application D04254 and revisions are required before processing can

continue Please comply with the following application requirements

A Application Review

1 Page 4 A10 Revise the Attachment 5 for The Ohio Valley Coal Company to

indicate the relationship between them and the applicant

Also revise the Attachment 5 for The Oklahoma Coal Company to indicate the

MSHA number and the date it was issued for permit D0230

2 Page 4 A11 Revise to list application 1473 for Belmont Coal Co Inc Attachment

23

3 Page 7 C1b

a Page 3 of 7

Revise to list deed parcel 2529 for Raven Rocks Inc

b Page 6 of 7

Revise to delete deed parcel 213173 for J Erchak etal

c Page 7 of 7

Revise to delete deed parcel 21331 for D Taylor etal

4 Page 8 C 2 Revise to list American Energy Corporation
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S 5 Page 8 C 4 Revise to submit an Attachment 3 for American Energy Corporation

6 Page 10 C8b

Add deed parcel 213182 to the lease affidavit

Addendum to C8b Pagel Revise to delete deed parcel113102
Page 4 Should deed parcel 21511 be added to item 7 There is

no reference to this deed parcel number under item C8b

Page 5 7 Item 9 and Item 12 both list 213188 deed parcel

number I believe one of these should be deed parcel number213182Revise as necessary

0

7 Page 12 C9b

Revise to indicate the correct first name initial for W Perkins

Delete section 32 for J R Huml

8 Page 15 F3 4 and G2

The acreage listed under these items indicates 7945 but the acreage

on the map indicates 7946 Revise as necessary for consistency

9 Page 15 G2 Public Notice Text

Revise to indicate the Division of Mineral Resources Management not

the Division of Mines and Reclamation

Revise to indicate the distance the mine site is located south ofSR148ie feet or miles

o Revise acreage if necessary

Revise to only list the Cameron and Woodsfield quads

10 Page 16 A An extra copy of the project map is needed for SHPO Revise to submit

an extra copy as necessary
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11 Page 17 C

Attachment 14A It does not appear that all required sampling sites

were sampled for this application as only 8 sites were submitted If any

sites were sampled by D04251 please indicate on an addendum which

sites these are If any sampled sites are contained in the D04253

application those Attachment 14As will need to be submitted for this

application as well

0

12

B

1

C

1

2

Page 22 A 10 This response is

answered yes when

it appears the response

should be no Revise as necessary

Structure Contour Deed Parcel and Timing Map

Revise to indicate the Cameron Woodsfield quadrangle only

ApplicationHydrology Map

Revise to indicate the Cameron Woodsfield quadrangle only

The W Perkins property in section 25 indicates that AEC is the coal owner Is this

correct There is no deed information in this application indicating that AEC owns

this coal under their property Revise as necessary for consistency

Note Page one of the application list The American Energy Corporation as the applicant but

all other references in the application list American Energy Corporation Revise as necessary

for consistency

When submitting the above revisions please submit three copies of the

requested revisions If you have any questions feel free to call me at 6142656431 or email me
at scottstitelerdnrstateohus

Sincerely

R Scott Stiteler

Environmental Specialist

Division of Mineral Resources Management

0

RSSrss
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43521 Mayhugh Hill Road Beallsville Ohio 43716

LEJUIMUMA

To Scott Stiteler From Melanie Homan

Fax 6142657999 Pages 32

Phone 6142656431 Date 6172002

Re Completeness Revisions CC

_ Urgent _ For Review _ Please Comment _ Please Reply _ Please Recycle

Comments U207 and DS442 are actually the same point The point DS442 should be removed

from your maps U207 is the correct label
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43521 Mayhugh Hill Road Twp Hwy 88 Beallsville OH 43716

PHONE 740 9269152
FAX 740 9269138

October 17 2002

0
Necessary Corrections have been made to the Attachment

Page 7 C1b The right of entry affidavit indicates that Consolidated

Land Company is

the owner of the 8 coal seam beneath the proposed

area therefore revise to list the actual coal owner

Scott Louden is the current owner of the tract where well W1 95

is

located

Revise this item and item C9b on page 12 of this permit application

accordingly

Revise to indicate ownership of deed parcel 213173

These corrections have been made to the page 7 12 and application

map

3 Page 15 G 1 Submit the required proof of publication

The required proof of publication has been included

4 Page 16 A Pending the review by the State Historic Preservation office

and Dr Reichwein revisions may be required

Comment Noted

Mr Scott Stiteler

In response to your letter dated October 2 2002 requiring revisions to American

Energy Corporations Application D04254 the following revisions have been

completed and are enclosed

APPLICATION REVIEW

1 Page 3 A4 According to the Applicant Violator System Bruce Hill

is a

director of American Energy Corporation and not a company secretary

Revise as necessary
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5 Page 21 A1 Revise to indicate the proposed application is for

developmental entries for future longwall mining operations

Necessary Corrections have been made

6 Page 28 K1 The referenced addendum does not address the method

of coal removal Revise to provide an addendum that addresses

requirements specified in

item K1

The addendum has been provided as requested

7 Page 28 K2 Revise to clarify that the proposed area will eventually be

mined using full coal recovery techniques but this submittal is only for

developmental purposes

Necessary Corrections have been made

HYDROLOGY REVIEW

1 Page 16 B1 Insofar as the proposed operation is limited to room and

pillar mining delete all reference to longwall mining and subsidence

associated with full coal recovery

Necessary Corrections have been made

2 Page 16 B2

a Revise the last sentence to refer to the PHC not the PH

Necessary Corrections have been made

b The 1St sentence of the narrative indicates that the geological

impact is expected to vary from short term to long term whereas

the 2nd sentence of the 2d paragraph indicates that impacts upon

the ground water system are not anticipated Revise or clarify for

consistency

The passage has been revised

3 Page 17 C1

a Identify the log that pertains to WL9 If there is no log for this well

revise the prefix label from WL to W Note In the future only

submit logs for wells within the hydrology review area unless the

log points out an exceptional feature This is necessary in order to

avoid cluttering the application with incidental data
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The log for WL 9 was previously submitted with the D04251

permit application

b According to the submitted logs log 413094 pertains to W197 I
f

this

is so relabel this well with a WL prefix otherwise delete this

notation from the log

The log 413094 has been removed from the permit

application

4 Attachment 14A

a Indicate why the flow of DS145 was not measured in a footnote or

addendum

The flow from DS 145 is piped directly into a holding tank

and there is no location from which a spring flow can be

determined A foot note has been added to the Attachment 14A

b The lack of flow at L1101 W02 and U l03 on 121801 is

anomalous given the fact that this is an intermediate flow period

and that these stations all recorded discharge during the low flow

period Clarify or revise

Stream flow could not be determined on 121801 due to

hazardous conditions in the stream A total of 158 inches of

precipitation fell on 121601 and 121701 and the stream was

in flood stage A footnote has been added to the Attachment

14A

c The reported depth values of W194 W196 and W197 are

actually bottom hole elevations Revise accordingly as the depth

value

is

to represent the distance of the well bottom from the land

surface

The Attachment 14As have been revised accordingly

d Establish a true upstream station and a downstream station for

Piney Creek show them on the map and submit the analyses of

onetime samples Note that U2

is

located in the middle of the butt

section and as such

is

not a true upstream station Also note that

these upstream and downstream stations are to be monitored per

comment 11 below
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True upstream stations have been developed for Piney Creek
These stations are designated as Piney Creek Upper and
Piney Creek Lower The attachment 14As are included

e Establish a downstream station on Crabapple Creek show it on the

map and submit the analysis of a onetime sample Note that

Crabapple Creek is to be monitored at U107 upstream station
and the downstream station per comment 11 below

A downstream station for Crabapple creek has been
established and designated as Crabapple Creek Lower The
Attachment 14A is included

f Establish an upstream station for the westflowing intermittent in the

NW 4 of Section 25 to the east of W85 show

it on the map
submit the analysis of a onetime sample and include this stream

in the Attachment 14D inventory

The sampling station for this stream is U100 and it has been
included in the Attachment 14D The stream was dry on
101002 when the inventory was taken therefore there is no
Attachment 14A

Revise the surface elevations of the following sites Ul01 to 980
ft msl U102 to 970 ft msl and U103 to 980 ft msl The reported
surface elevations were 100 feet too high for each of these stations

The Attachment 14As have been revised accordingly

h A flow measurement of 043 cfs was reported for U2 without a date
of measurement or sample analysis Revise or clarify

The Attachment 14A for U2 was previously submitted with the
D04251 permit application and will be removed from this

application

9

Revise the Date of Last Precipitation item 21 for the sample ofW196collected on 3102 as the indicated date of 3202 was after

the sampling

J

The Attachment 14As have been revised accordingly

Indicate the units of flow gpm or cfs for the flow measurements of

P4 and P5 on 82298
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The Attachment 14As for P4 and P5 were previously
submitted with the D04251 permit application and will be
removed from this application

5 Attachment 14B The maximum surface elevation within the hydrology
review area is only 1260 ft msl therefore revise the maximum elevation of

zone A which

is incorrectly shown to be 1320 ft msl

The Attachment 14B has been revised accordingly

6 Attachment 14C

a Numerous sites are listed that are located beyond the hydrology
review area Clearly identify those sites that are located within the

hydrology review area

The sites outside of the hydro boundary have been designated
with an asterisk on the Attachment 14C

b DS32 is recharged by zone B not zone A In addition this developed

spring is located on the Raven Rocks property not the A Kindall

property according to the map Revise accordingly

The Attachment 14C has been revised accordingly

c According to the map the well on the M Meyer property in the SW
4 of Section 1

is W583 not W585 on the K Meyer property
Revise the well identification and landowner entries as necessary
for consistency

The Attachment 14C has been revised accordingly

d According to the map DS145

is located on the J M Ward
property not the F M Ward property similarly W17 is located on
the Otto property not the Mobley property DW132 is located on
the F Rote property not the D Taylor property W194

is located

on the Perkins property not the Smith property W196 is located

on the G C Louder property not the Perkins property and W197

is

located on the R C Louden property not the S Louden

property Revise as necessary for consistency

The Attachment 14C has been revised accordingly

e Indicate the correct owner of W85 and revise to indicate that the

surface elevation of this well is 1000 ft msl not 1090 ft msl
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The Attachment 14C has been revised to show the proper

landowner and surface elevation

f I
f DW10 and WL9 are unused then what

is

the water supply for

the M C Beckett property in the SE 14 of Section 32

g

WL9 is used and has been modified on the Attachment 14C

Indicate the meaning of L in the Known Uses column

L means livestock and is designated in a footnote

h I
f the depth and static water level elevation of W583 are unknown

how can the supplying aquifer be known Revise the Attachments

14A and 14C accordingly

The Attachment 14A and 14C have been revised to show that

supplying aquifer is unknown

The well bottom elevation of W17 is 1164 ft msl 124076=1164
therefore the supplying aquifer for this well cannot be zone C as

the top of this zone only extends to 1070 ft msl according to the

submitted Attachment 14B Instead this W17 is recharged by

zone B which ranges from 1020 ft msl to 1220 ft msl Revise the

Attachments 14A and 14C

J

The Attachment 14C was revised accordingly The Attachment

14A was previously submitted with the D04251 permit

application and has been deleted from this application

The bottom hole elevations of W435 and W436 are 995 ft msl

and 935 ft msl respectively Therefore the supplying aquifer for

these wells is zone C which ranges from 920 ft msl to 1070 ft msl

These wells receive little if any recharge from zone B based on

their surface elevations and the elevation range for zone B Revise

the Attachments 14A and 14C

The Attachments 14A and 14C have been revised accordingly

k Indicate why the static water levels of W194 W196 W197 and

W435 are unknown

Wells W194 W196 W197 and W435 are sealed and the

wells cannot be accessed to determine the static water levels

I Identify the water supplies for the Thomas and Fisher residences in

the north central portion of Section 1 and the two residences on
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0 the J and M Bondy property in

the NW 14 of Section 31 Sample

and measure each of these supplies at least once if possible

submit the results on an Attachment 14A show these supplies on

the map and include these supplies in the Attachment 14C

inventory and in Table A or B of the response to Page 18 F1

Thomas and Fisher are both on city water Thomas has W16
on his property and Fisher has well W593 buried and sealed

Both wells are unused at this time

Bondy has two wells W590 and W591 Both wells have been

inventoried

M The field reviewer noted that each dwelling on the property owned

by J M Bondy is supplied by a well Please inventory each well

Bondy has two wells W590 and W591 Both wells have been

inventoried

n I
f wells W16 W18 DW19 are unused as indicated address R

C Mobleys water supply

R C Mobley is on city water

o Address the water supply to the Raven Rocks dwelling located

along State Route 145 Also per surface owner one of the wells on

this property is still used for outdoor watering purposes Revise the

Attachment 14C to indicate which one is

in use

p

q

Raven Rocks is on city water no wells are being used at this

time

Address the water supply to the dwelling owned by J M Ward

Ward uses city water for the bathroom and DS145 for the

kitchen

Address the water supply to the dwelling owned by B B Fisher

Fisher is on city water W593 is on the property buried and

sealed

r The Attachment 14C provided in D04251 indicates W16 is owned

by Thomas not Mobley Revise Also address the water supply to

the dwelling owned by Thomas

Attachment 14C has been revised W16 is unused Thomas is

on city water
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s Address the water supply to the dwelling owned by the 20

Buckhorn Club

20 Buckhorn club has W592 at a reported depth of 45 feet

The well is currently dry This information has been added to

the Attachment 14C

t The Attachment 14C provided in D04251 indicates well DW14 is

owned by J Edge not Perkins Revise

The Attachment 14C has been revised accordingly

7 Attachment 14D

a List sampling stations that are located on the same stream as a

single entry eg U1U103U107 and UlAD11 Note that the

inventory is supposed to list individual surface water bodies not

individual sampling stations

The Attachment 14D has been revised accordingly

b Identify Piney Creek and Crabapple Creek in the inventory

The Attachment 14D has been revised accordingly

G According to the map Ul02 is intermittent not perennial

Conversely D11 is shown to be on a perennial reach of a stream

not intermittent Revise for consistency

The Attachment 14D has been revised accordingly

d Revise to indicate that P57 and P58 are located on the Ward

property while P59 is located on the Louden property

The Attachment 14D has been revised accordingly

e According to the submitted Attachment 14As U1A was dry during

5 out of 6 months In light of this U1A represents an intermittent

reach of this stream not a perennial reach Revise

0

The Attachment 14D has been revised accordingly

f The field reviewer noted intermittent streams in

each of the hollows

feeding stream U102 from the north Inventory these streams

Sampling stations U101A U101B S2 and U100 have been

added to the inventory of sampling stations All of these
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stations were dry at the time of sampling S1 and S3 were

also added and sampled The Attachment 14As are included

and the sites have been added to the Application Map as well

as the Attachment 14D The springs were also added to the

Attachment 14C

9 The field reviewer noted intermittent streams in

the hollows located

north and northwest of well W435 Inventory these streams

Sampling stations U102D U102C and U102B have been

added to the inventory of sampling stations All of these

stations were dry at the time of sampling U102A was also

added and sampled The Attachment 14A is included and the

sites have been added to the Application Map as well as the

Attachment 14D

8 Page 14 E13

a Revise the last paragraph on the 1st page to indicate that the

western portion of the proposed shadow is drained by northflowing

Piney Creek

Page 18 E13 has been revised accordingly

b Address the impacts of previous room and pillar mining in the

general area and submit documentation

Page 18 E13 has been revised accordingly

c Address the accumulation of ground water in

the voids rooms

following mining

In the fall of 2001 American Energy Corporation had Fred

Blackman of QES evaluate whether there is any water in the

old Allison Mine works He placed a Water Witch in an old

shaft He then concluded there was no water in the mine This

evidence combined with the fact that Century Mine is very dry

is evidence that accumulation of ground water in the voids

following mining will not be a problem

9 Page 18 F1 Note Insofar as no subsidence is proposed Tables A

and B are optional

Tables A and B have been removed from the application

10 a Revise to indicate that Table A is an addendum to Page 18 Part 2

F1 not F2
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b According to the submitted Attachment 14C W11 has a surface

elevation of 976 ft msI and is recharged by zone C whereas Table

A indicates a surface elevation of 940 ft msl and identifies zone A

as the recharging aquifer for W11 Revise the entries in the table

for this well as necessary

c Per comment 6f above the Attachment 14C indicates that WL9 is

unused similarly the Attachment 14D indicates that P26 U1 and

U2 are unused I
f

in

fact these sites are unused delete them from

Tables A and B respectively as these tables only pertain to used

supplies

d Delete WL161 from Table A as it is not within the hydrology

review boundary nor is it included in

the submitted Attachment

14C

e Per comments 6i and

6
j above W17 is recharged by zone B not

zone C while W435 and W436 are recharged by zone C not

zone B Revise Table A accordingly

f Revise the Topographic Position entry to indicate that U2 is

located in

the valley of Piney Creek not on a hillside

10 Page 18 F2

a Revise the sentence in item 5 on page 2 that incorrectly states that

the payment of interim water bills shall be the responsibility of the

water user Note that interim water bills are to be paid by the

operator per page 4 of Technical PPD 931

The referenced sentence has been removed from the

addendum

b Revise the 1St full paragraph on page 2 that incorrectly states that

the OVCC will only replace developed supplies that are being used

at the time of undermining A temporarily inactive supply

undergoing repair or maintenance or used as a backup supply

should not be considered unused as neither the OAC rules nor the

Division PPDs regarding water replacement place this stringent

restriction Furthermore revise the 2nd sentence of this paragraph

the 5th paragraph on page 3 and the 1st paragraph on page 4 as

they give the incorrect impression that only adversely affected

domestic supplies will be replaced whereas all adversely affected

legitimately used supplies require replacement

The paragraph has been revised accordingly
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0 c The 3rd paragraph on page 3 of the narrative indicates that a letter

is enclosed from the County Water System indicating that there

is

sufficient capacity to replace adversely affected supplies however

no such letter was enclosed Either submit this letter or delete

reference to it

The referenced letter has been enclosed

11 Page 26 F3 Revise the Surface Water Monitoring plan to indicate that

Piney Creek and Crabapple Creek will be monitored upstream and

downstream of the proposed shadow area See comments 4d and 4e

above

Three stations Piney Creek Upper Piney Creek Lower and

Crabapple Creek Lower have been added to the Attachment 14As

14Ds and the application map

APPLICATIONHYDROLOGY MAP REVIEW

1 Revise as necessary per comments to item 1 b of the application review

section above

The Application Map has been revised accordingly

2 Revise to show updated locations for mains and gate entries

The Application Map has been revised accordingly

3 The field reviewer noted many undeveloped springs in

the smaller hollows

located within the proposed area Revise to show all springs and include

them in the Attachment 14C inventory I
t may be helpful to obtain aonetime

sample from a representative number of these springs if adequate

samples are obtainable

The Application Map has been revised accordingly and Attachment

14As and Attachment 14C have been amended as appropriate

4 Revise all map legends to indicate that this

is application D04254 and

not D04253

The Application Map has been revised accordingly

5 Show the water supplies per comment 61 of the Hydrology review section

above

The Application Map has been revised accordingly
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6 I
f the R C Mobley residence in

the northcentral portion of Section 1

utilizes the public water line show the appropriate connection Note that

according to the submitted Attachment 14C W18 and DW19 are

unused Furthermore other residences supplied by the public water line

are shown with a connecting line to the public water line

Public water lines have been added where appropriate

7 Show the additional stream sampling stations per comments 4d 4e and

4f of the Hydrology review section above

The Application Map has been revised accordingly

8 Show the stream associated with U207

The Application Map has been revised accordingly

9 Provide a revised map date

The Application Map has been revised accordingly

When submitting the above revisions please submit three copies of the

requested revisions two copies will be sent to the field for review

Three copies of the revisions are enclosed

Sincerely

Melanie Homan
Civil and Environmental Engineer

0
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Subject Response to American Energy Corporation D04254 hydrology

review of 1st revisions

Hydrology Review for

American Energy Corporation permit D04254

Geologist George Mychkovsky Review 1st revision Date October 29

2002

A Hydrology Review

1 Attachment 14A

a The Attachment 14A indicates a surface elevation of 1140 ft msl for

DS414 while the Attachment 14C indicates that it is 1120 ft msl

Similarly there is a discrepancy in the surface elevation of W435 between

the two attachments where the Attachment 14A indicates 1070 ft msl

while the Attachment 14C indicates 1060 ft msl Revise for consistency

Also indicate why the flow of DS414 was not available at the time of

sampling in a footnote or addendum

Necessary Corrections have been made to the Attachment 14 C

b Recheck the analysis of S1 as the indicated total sulfates value of

55 mgI is anomalously low while the total suspended solids and the

total iron values of 1600 mgI and 43 mgI respectively are anomalously

high
The analysis of S1 is correct Cows were I the field at the time of analysis

and had been walking in and around the spring This resulted is

anomalous results

c Indicate the pH of the analyzed sample of DS414 or indicate why the

analysis is

unavailable

The pH of DS414 was 79 and has been added to the Attachment 14 A

d The Attachment 14A labeled DS145 that was collected on 101002

appears to actually be the analysis for W591 based on the depth and

supplying aquifer Also note that the Attachment 14A indicates a surface

elevation of 1065 ft msl while the Attachment 14C indicates a surface

elevation of 1060 ft msl Revise as necessary

The Attachment 14A labeled DS145 in error I
t is actually W591 The

Attachments 14A and 14C have been revised

2 Attachment 14C

a According to the map S1

is

located on the R C Mobley property not

the F Walker property while S3 is

located on the F Walker not on the

R C property Similarly W583 is located on the M Meyer property not
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0

the K Meyer property Revise

The Attachment 14C has been revised

b Revise the site index to indicate that W592 is located in the NW 14 of

Section 31 not the SW 14 of Section 1 similarly U1A is located in the NE

1 of Section 1 not the NW 4 of section 31

The site index has been revised as indicated for

c If WL9 is only a livestock supply and DW10 is unused what is the

supply for the Beckett residence in the SE 14 of Section 32
Attachment 14C has been revised to indicate that WL9 is also used as a

domestic supply

d Per the submitted cover letter W435 is sealed Revise the

Attachment 14C to also indicate this

Attachment 14C has been revised to indicate that W435 is sealed

e The cover letter indicates that W593 is unused while the Attachment

14C indicates that it is a domestic supply Revise for consistency

Attachment 14C has been revised to indicate that W593 is unused

f Per Hydrology Review comment 6o of the previous revision letter one

of the wells on the Raven Rocks property is

used for outdoor watering

purposes on the basis of the information provided by the landowner What

is the basis for your claim that none of the wells are used Unless

compelling evidence is presented to substantiate your claim it would be

appropriate to rely on the landowners information since he owns the

wells and would know their use better than anyone else

Kevin Ricks has spoken to a member of the Raven Rocks community who
lives on another Raven Rocks property who said one of the wells was in

use Dave Rucker spoke to someone who lives on one of the Raven Rocks

properties who said the well still has a pump in

it

but it is currently not in

use

3 Attachment 14D

a Include U100 in the inventory

U100 has been added to the inventory

b Per field review U102 is a perennial stream Revise the map and

inventory accordingly as they incorrectly indicate that this is

an

intermittent stream

The map and inventory have been revised accordingly

4 Page 14 E13 Clarify the issue of the Water Witch in the

narrative to document how its results established the absence of water in
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the deep mine

On September 11 2001 American Energy Corporation had Fred Blackman
of QES evaluate whether there is any water in the old Allison Mine works
He placed a water level indicator probe down an old shaft He then

concluded there was no water in the mine This evidence combined with

the fact that Century Mine is very dry is evidence that accumulation of

ground water in the voids following mining will not be a problem

5 Page 18 F2 Revise the 1st sentence of the 1st full paragraph on

page 2 as it still incorrectly states that the payment of interim bills

will be limited to installation

Addendum to Page 18 F2 has been revised accordingly

B ApplicationHydrology Map Delete the sampling station symbol at

DS32 and W583 or submit the analysis of these sites

Sample results for DS32 have been included W583 has been modified on
the map

Identify Belmont County and Washington and Wayne Townships on the Location

Map This was an oversight that should have been a comment

in

the initial

review

The map has been revised accordingly
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82802 914Ph4

Pursuant to Section 150113501 of the Ohio Administrative Code notice is hereby given that

AMERICAN ENERGY CORPORATION 43521 Mayhugh Hill Road Beallsville has submitted an

Adjacent Area Application to the Ohio Department of Natural Resources Division of Mineral

Resources Management

AMERICAN ENERGY CORPORATION 43521 Mayhugh Hill Road Beallsville Ohio

43716 has submitted an underground coal mining application designated as D04254 to

the Ohio Department of Natural Resources Division of Mineral Resource Management

The proposed additional acreages for permit D0425 is located in sections section 1 and 7

in Wayne Township and 31 25 32 and 26 in Washington Township in Belmont County

The area is

located in the Woodsfield and Cameron Quads 7 2 minute U S G S

Quadrangle maps approximately 25 miles south of State Route 148 immediately North

and East of Beallsville Ohio The proposed underground workings encompass 7946

Acres Coal in this underground area will be removed using partial coal recovery methods

ie room and pillar mining
The Adjacent Area Application is on file at the Belmont County Courthouse Recorders

Office Main Street StClairsvilleOhio 43950 for public viewing Written comments or

requests for informal conference may be sent to the Chief Department of Natural

Resources Division of Mineral Resources Management 1855 Fountain Square Court

Columbus Ohio 43224 within thirty 30 days of the last date of publication of this notice

aq

3 3
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PROOF OF PUBLICATION

The State of Ohio

County of Belmont ss

The undersigned being sworn

says that he or she is an employee

of Eastern Ohio Newspapers Inc
A Corporation publisher of the

Times Leader a newspaper

published in Martins Ferry

Belmont County Ohio each day

of the week and

of general circulation in said city

and county that it is a newspaper

meeting the requirements of

sections 712 and 572101 Ohio

Revised Code as amended

effective September 24 1957 that

affiant has custody of the records

and files of said newspaper and

that the advertisement of which

the annexed is a true copy was

published in said newspaper on

each of the days in the month and

year stated as follows

2002

Subscribed b3VAffiant and sworn

to before me this a<r day

of AD 2002

Notary Public

1 REBECCA L ANDERSON

Notary Public State o
f Ohio

<
> • •jy Commission Expires Nov 25 2006

Sra7r• •X``

Printers Fee $ O 9 Q

Notarys Fee $

The Times Leader
Martins Ferry Ohio

Pursuant to Section
150113501 of the Ohio
Administrative Code
notice is hereby given

that AMERICANENERGYCORPORATION
43521 Mayhugh Hill

Road Beallsville has

submitted an Adjacent
Area Application to the

Ohio Department of

Natural Resources
Division of Mineral

Resources Management
AMERICAN ENERGY
CORPORATION 43521

Mayhugh Hill Road
Beallsville Ohio 43716
has submitted an under

ground coal miningapplication
designated asD04254

to the Ohio

Department of Natural

Resources Division of

Mineral Resource

Management Theproposedadditional

acreages for permitD0425
is located insections1 and 7

in Wayne
Township and 31 25 32
and 26 in Washington

Township in Belmont

County The area is

located

in

the

Woodsfield and
Cameron Quads 7 12
minute USGS
Quadrangle maps

approximately 25 miles

south of State Route 148
immediately North and
East of Beallsville Ohio
The proposed under
ground workingsencomPass7946 Acres Coal in

this underground area
will be removed using I

partial coal recovery
methods ie room and

pillar mining
The Adjacent Area
Application is on file at

the Belmont County
Courthouse Recorders
Office Main Street St
Clairsville Ohio 43950
for public viewing
Written comments or

requests for informalconferencemay be sent to

the Chief Department of

Natural Resources

Division of Mineral

Resources Management
1855 Fountain Square
Court Columbus Ohio
43224 within thirty 30
days of the last date of

publication of this notice

TL ADV 4 TUES
SEPT 3 10 17 24
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10C8b Provide either of the following to allow for coal mining
operations within the underground workings

i A copy of the documents or

ii An affidavit wherein the documents are described
For all documents or affidavits provided for the

underground workings the specific parcels are to

be identified on the application map

AFFIDAVIT

State of Ohio Belmont County ss Robert D Moore being first duly
sworn says that the following described documents convey to

the applicant the legal right explained below and is a subject of

litigation as shown below

Type of document LEASE

Execution Date

Expiration Date NONE
Parties From CONSOLIDATED LAND COMPANY To AMERICAN ENERGY CORPORATION

Description of land No Acres

County BELMONT Township SEE BELOW
Sections WAYNE 1 7

WASHINGTON 31 25 32 26

Lots NA
cel 2530 2529 2528 2525 213193 21512 21511 21396 2138227221371 21357 21356 21355 21354 21320 213195 213188 21318

213173 213160 213157 213156 213155 21314 213132 213131 213129
213109 213108 213107 213105 213104 213103 213101 213100 21305
21330

Explanation of legal rights claimed
SEE ATTACHED ADDENDA

Date

PRESIDENT
Position

day of 200
Sworn before me and subscribed in my presence this

BARBARA L1US I
I

NOTARY PUBLIC STATE OF OHIO

MY COMMISSION EXPIRES 9991
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j
Ohio Department of Natural Resources

BOB TAFT GOVERNOR

Date 06212002

To Appropriate Governmental Agencies

From Scott Stiteler Application Manager

Re Coal Mine Application Number D04254

Applicant AMERICAN ENERGY CORP

43521 Mayhugh Hill Rd
TWP HIGHWAY 88

Beallsville OH 43716

Telephone 740 9269152

Date Deemed Complete 06182002

SAMUEL W SPECK DIRECTOR

Ohio Department of Mineral Resources Management
Michael L Sponsler Chief

1855 Fountain Square CourtBldg H3
Columbus Ohio432241383

Phone 614 2656633 Fax 614 2657999

COUNTY TOWNSHIP SECTION LOTS T R Quad

BELMONT WAYNE 1 6 5 CAMERON

BELMONT WAYNE 7 6 5 CAMERON

BELMONT WASHINGTON 25 5 4 WOODSFIELD

BELMONT WASHINGTON 26 5 4 WOODSFIELD

BELMONT WASHINGTON 31 5 4 CAMERON

BELMONT WASHINGTON 32 5 4 CAMERON

BELMONT WASHINGTON 31 5 4 WOODSFIELD

BELMONT WASHINGTON 32 5 4 WOODSFIELD

Acres

Mine Name Century Mine

Application is filed at Belmont County Recorders Office

Courthouse

St Clairsville Ohio 43950

The Division of Mineral Resources Management has received an application for a coal mining and

reclamation permit from the above named applicant The applicant has to file a complete copy of the

permit application at the office and address shown above The complete permit application will be on

file for public review for a period of thirty 30 days after the last date of publication of the public

notice The public notice can be published on or after the complete date shown above

Written comments on this application will be accepted by the Chief for a period of thirty 30 days

from the receipt of this notification The written comments are to be submitted to the Divisions

Columbus Office at 1855 Fountain Square Court Building H3 Columbus Ohio 43224 Include with

written comments the applicants name and application number

District Office CAMBRIDGE

F31 Rev 07012001
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Ohio Department of Natural Resources

BOB TAFT GOVERNOR

X31

Ohio Department of Mineral Resources Managemeni
Michael L Sponsler Chief

1855 Fountain Square CourtBldg H3
Columbus Ohio 432241383

Phone 614 2656633 Fax 614 2657999

Date 06212002

To Appropriate Governmental Agencies

From Scott Stiteler Application Manager

Re Coal Mine Application Number D04254

Applicant AMERICAN ENERGY CORP

43521 Mayhugh Hill Rd
TWP HIGHWAY 88

Beallsville OH 43716

Telephone 740 9269152

Date Deemed Complete 06182002

COUNTY

a

BELMONT
BELMONT

BELMONT
BELMONT

BELMONT

BELMONT
BELMONT
BELMONT

Acres

TOWNSHIP SECTION

WAYNE 1

WAYNE 7

WASHINGTON 25

WASHINGTON 26

WASHINGTON 31

WASHINGTON 32

WASHINGTON 31

WASHINGTON 32

Mine Name Century Mine

SAMUEL W SPECK DIRECTOR

08• 0

A

id

2002

MARY CATHERINE NIXON
RECORDER

BELMONT CO
OHIO

•

Ilr0 i

LOTS T R Quad

6 5 CAMERON

6 5 CAMERON

5 4 WOODSFIELD

5 4 WOODSFIELD

5 4 CAMERON

5 4 CAMERON

5 4 WOODSFIELD

5 4 WOODSFIELD

Application is filed at Belmont County Recorders Office

Courthouse

St Clairsville Ohio 43950

The Division of Mineral Resources Management has received an application for a coal mining and

reclamation permit from the above named applicant The applicant has to file a complete copy of the

permit application at the office and address shown above The complete permit application will be on

file for public review for a period of thirty 30 days after the last date of publication of the public

notice The public notice can be published on or after the complete date shown above

Written comments on this application will be accepted by then Chief for a period of thirty 30 days

from the receipt of this notification The written comments are to be submitted to theDivisions

Columbus Office at 1855 Fountain Square Court Building H3 Columbus Ohio 43224 Include with

written comments the applicants name and application number

District Office CAMBRIDGE

F31 Rev 07012001

AEC 05576



Distribution List

Division of Wildlife

Environmental Section

1840 Belcher Dr Bldg G2

Columbus OH 432241300

Office of Surface Mining

Eastland Professional Plaza

4480 Refugee Road Suite 201

Columbus OH 43232

US Fish Wildlife

Ecological Service

6950H Americana Parkway

Reynoldsburg OH 43068

Ohio Historical Preservation Office

567 East Hudson Street

Columbus OH 432111030

MSHA

50985 National Road

St Clairsville OH 43950

USDA Forest Service

Attn Minerals Programs Manager

Route 1 Box 132

Marietta OH 45750

Mark Mann

Ohio EPA Division of Surface Water

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Ric Queen

Ohio EPA Division of Surface Water

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Scott Sutliff

Ohio EPA Division of Drinking Groundwater

Lazarus Government Center

PO Box 1049

Columbus OH 432161049

Butch Grieszmer

Division of Natural Areas Preserves

1889 Fountain Square Ct Bldg F1

Columbus OH 432241388

Al Rogalla Chief Regulatory Branch

US Army Corps o
f

Engineers Pittsburgh District

William S Moorhead Federal Bldg

1000 Liberty Avenue

Pittsburgh PA 152224186

IS

F31 Rev 07012001

Michael D Gheen Chief Regulatory Branch

US Army Corps of Engineers Huntington District

502 Eighth Street

Huntington WV 257012070

Bruce Goff

Ohio EPA Southeast District Office

2195 Front Street

Logan OH 43138

Belmont County Commissioners

Courthouse

Main Street

St Clairsville OH 43950

Belmont County Planning Commission

Courthouse

Main Street

St Clairsville OH 43950

MarkT Davis PE
ODOT District 11

Roadway Services Engineer

2201 Reiser Ave SW
New Philadelphia OH 44663

James R Graham PE
ODOT District 11

Highway Mgt Dept

2201 Reiser Ave SW
New Philadelphia OH 44663

Washington Township Trustees

co Loretta Goddard Clerk

46540 E Captina Hwy

Alledonia OH 43902

Wayne Township Trustees

co Betty Lucas Clerk

55709 County Hwy 92

Beallsvitle OH 43716

AEC 05577



1192

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

UNDERGROUND COAL MINING AND RECLAMATION

PERMIT APPLICATION

Applicant The American Energy Corporation

A Type of Operation check appropriate space s
Shaft Slope Drift

X Room and Pillar Pillar Extraction

Longwall Combined Surface and Underground

B Type of Application Check appropriate space s
1 New

2 Initial Underground Workings to Existing Permit

3 X Additional Underground Workings

C Address the following if applicable

F
0 Z0

1 Permit Number D0425

2 Date Issued October 22 1984

D Did a person other than an employee of the applicant prepare

this application Yes X No If Yes provider

Preparers Name

Address
City State Zip

Telephone

E I the undersigned a responsible official of the applicant

do hereby verify the information in the complete permit

application as true and correct to the best of my
information and belief

Prin

Signature Date

Sworn before me and subscribe in my presence this

day of fipri 20 02

Robekt D Moore Title President

otary Publ

BARBARA L RUSH
NOTARY PUBLIC STATE OF OHIO

MY COMMISSION EXPIRES 90104

31

+ 2002

aMARY CNERNE 14IXON

8EU^ONT CCX OXID
0

AEC 05578
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COAL MINING AND RECLAMATION PERMIT

Issued To AMERICAN ENERGY CORP
43521 Mayhugh Hill Rd
Beallsville OH 43716

Telephone 740 9269152

Permit Number D425

Application Number D04254

Acreage 0

Underground Acreage 8494

Effective 11272002

Expires 10212004

Type of Operation Underground Room and Pillar

The issuance of this permit means only that the application to conduct a coal mining operation

meets the requirements of Chapter 1513 of the Revised Code and as such DOES NOT RELIEVE

the operator of any obligation to meet other federal state or local requirements

This permit is issued in accordance with and subject to the provisions conditions and

limitations of Chapter 1513 of the Revised Code and Chapters 1501131 1501133 through

15011314 of the Administrative Code

The water monitoring plan for this permit shall be

Quality See Page 26 F3 of the Permit Application

Quantity See Page 26 F3 of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

F46 Rev 071012001

esources Ma

Date 11272002

L 6

AEC 05579



1 2 402 344111 M I Iles X Rec I area T Ion 614 265 7999

Applicant

APPROVED UNDERGROUND
COAL MINING PERMIT APPLICATION

Name AMERICAN ENERGY CORP

Address 43521 Mayhugh Hill Rd

Beallsville OH 43716

Telephone 740 9269152

Application Number D04254

Number of acres in underground workings 8494

Number of surface acres to be affected o r>

The water monitoring plan for this permit shall be

Quality See Page 26 F3 of the Permit Application

Quantity See Page 26 F3 of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

This application is APPROVED since it demonstrates and the Division has found that the

criteria in paragraph E of rule 1501 13501 of the Administrative Code have been met

v

Signature
•• • Z 7• o z

F63 Rev 07J012001

3 6

AEC 05580



1192

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

UNDERGROUND COAL MINING AND RECLAMATION

PERMIT APPLICATION

Applicant American Energy Corporation

A Type of Operation check appropriate space s
Shaft Slope Drift

X Room and Pillar Pillar Extraction

Longwall Combined Surface and Underground

B Type of Application Check appropriate space s
1 New

2 Initial Underground Workings to Existing Permit

3 X Additional Underground Workings

C Address the following if applicable

1 Permit Number D0425

2 Date Issued October 22 1984

Did a person other than an employee of the applicant prepare

this application Yes X No If Yes provide0
Preparers Name
Address

City State Zip

Telephone

E I the undersigned a responsible official of the applicant

do hereby verify the information in the complete permit

application as true and correct to the best of my

information and belief

Sworn before me and subscribe in my presence this

day of 20 J

U4g1l

c
otary Pu id

BARBARA L RUSH

NOTARY PUBLIC STATE OF OHIO

MY COMMISSION EXPIRES 90104

AEC 05581



2For
Revision Review Only This item is to be completed

ifter revision if any have been made to the permit

Lpiii c a t i on

the undersigned a responsible official of the applicant

to hereby verify and acknowledge the revisions made during

he permit review process as true and correct to the best of

iy information and elief

rinted Name Title President
Date d•

1 •F d Apignatu
worn me d sub cribe in my presence this

L RUSH 2 0 0

0401N4 0NIN iSSION EXPIRES 9 blicPt uaryNo

ART 1 LEGAL FINANCIAL COMPLIANCE AND RELATED INFORMATION

IDENTIFICATION OF INTERESTS

1 Applicants Name American Energy Corporation

Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Telephone 740 926 9152

Employer Identification No EIN 311550443 or

Social Security No SSN

2 Indicate business structure of applicant and additional

information

Single Proprietorship
Partnership registration no and date obtained

X Corporation charter no and date incorporated

00842695 4121993
Association Other specify

3 If the applicant is a single proprietorship provide

the following
Owners Name
Address
City State Zip

Telephone
EIN or SSN

Beginning date of ownership

AEC 05582



2F
For Revision Review Only This item is to be completed

after revision if any have been made to the permit
anolication

the undersigned a responsible official of the applicant
do hereby verify and acknowledge the revisions made during
the permit review process as true and correct to the best of

myinform tion and belief

Printed Na f 2 Moog i Title Pye3Ic tIl±

Signature Date
Sworn befor a subscribe in my presence this

ply of AAjie ijb 2 0 0

BARBARA L RUSH
••
otary Pu lic

P+ •9SUC STATE OF OHIO

LAL FINANCIA COMPLIANCE AND RELATED INFORMATIONrMPAR9

A IDENTIFICATION OF INTERESTS

1 Applicants Name American Energy Corporation
Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Telephone 740 926 9152

Employer Identification No EIN 311550443 or

Social SecurityNo SSN

2 Indicate business structure of applicant and additional
information

Single Proprietorship
Partnership registration no and date obtained

x Corporation charter no and date incorporated
00842695 4121993

Association Other specify

3 If the applicant is a single proprietorship provide
the following
Owners Name
Address

City State Zip
Telephone
EIN or SSN

Beginning date of ownership

AEC 05583



304 If the applicant is a business entity other than a single

proprietorship provide the following for the applicants

statutory agent and submit Attachment 1

Agents Name American Energy Corporation

Address 43521 Mayhugh Hill Road

City Beallsville State OH Zip 43716

Telephone 740 9 26 9152

EIN 311550443 or SSN optional

5 Is the operator of the mine to be a person different

from the applicant Yes X No If yes
provide the operators name and submit Attachment 17

Note if more than one operator indicate operators

name and submit a separate attachment for each

Operators Name

6 Provide the following for the person who will pay the

abandoned mine land reclamation fee for the applicant

Name American Energy Corporation

Address 43521 Mayhugh Hill Road

City Beallsville State OH Zip 43716

Telephone 740 926 9152

EIN 311550443 or SSN optional

7 Provide the following for all persons having the

authority or ability to commit the financial real

property assets or working resources of the applicant who are not

otherwise identified as officers directors or owners of the

applicant If none check box 1X
If any person listed is a business entity and not an

individual also complete Attachment 1 for that person

Name
Address

City
State Zip

Telephone
EIN or SSN

Date 0 C relationship beganended if applicable

Submit and identify additional pages necessary to complete response

AEC 05584
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1192

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 1

OWNERS AND CONTROLLERS

Applicants Name AMERICAN ENERGY CORPORATION

This attachment is to be completed and submitted with the

permit application if the applicant is other than a single

proprietorship Provide the following for all partners

officers directors stockholders owning ten percent or more of

any class of voting stock or other instruments of ownership and

any other person performing a function similar to a director If

any person listed is a business entity and not an individual

also complete an Attachment 1 for that person

Name of business entity AMERICAN ENERGY CORPORATION

Name Robert D Moore

Street address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

EIN 311550443 or SSN

Title of position within entity PRESIDENT TREASURER

Date position assumedended if applicable 62501
Percent of ownership 0 Date of ownership

Location in organizational structure PRESIDENT TREASURER

Name MURRAY ENERGY CORPORATION

Street address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43713

EIN 341956752 or SSN

Title of position within entity SOLE SHAREHOLDER

Date position assumedended if applicable

Percent of ownership 100 Date of ownership 22301
Location in organizational structure SOLE SHAREHOLDER

Name MICHAEL O McKOWN

Street address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43713

EIN 311550443 or SSN

Title of position within entity SECRETARY

Date position assumedended if applicable 110199
Percent of ownership Date of ownership

Location in organizational structure SECRETARY

Submit and identify additional pages necessary to complete

response

0

AEC 05585



1192
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 1

OWNERS AND CONTROLLERS

Applicants Name AMERICAN ENERGY CORPORATION

This attachment is to be completed and submitted with the

permit application if the applicant is other than a single

proprietorship Provide the following for all partners
officers directors stockholders owning ten percent or more of

any class of voting stock or other instruments of ownership and

any other person performing a function similar to a director If

any person listed is a business entity and not an individual

also complete an Attachment 1 for that person

Name of business entity MURRAY ENERGY CORPORATION

Name ROBERT E MURRAY

Street address 29325 Chagrin Blvd Suite 300

City Pepper Pike State OHIO Zip 44122

EIN 341956752 or SSN

Title of position within entity PRESIDENT CEO AND
SHAREHOLDER

Date position assumedended if applicable 22301
Percent of ownership 100 Date of ownership 22301
Location in organizational structure

Name MICHAEL D LOIACONO
Street address 29325 Chagrin Blvd Suite 300

City Pepper Pike State OHIO Zip 44122

EIN 341956752 or SSN

Title of position within entity TREASURER

Date position assumedended if applicable 22301
Percent of ownership 0 Date of ownership
Location in organizational structure

0

Name MICHAEL O McKOWN
Street address 29325 Chagrin Blvd Suite 300

City Pepper Pike State OHIO Zip 44122

EIN 341956752 or SSN

Title of position within entity SECRETARY

Date position assumedended if applicable 22301
Percent of ownership 0 Date of ownership

Location in organizational structure

Submit and identify additional pages necessary to complete

response

AEC 05586



4
8 Provide the following for all persons owning or controlling the coal

to be mined by another person under a lease sublease or other

contract and a having the right to receive the coal after mining or

b having the authority to determine the manner in which another

person conducts coal mining operations If none check box X If

any person listed is a business entity and not an individual also

complete Attachment 1 for that person

Name
Address
City State Zip

Telephone
EIN or SSN

O C relationship to entity

Date 0 C relationship beganended if applicable

Submit and identify additional pages necessary to complete response

9 List below the person or persons primarily responsible for

ensuring that the applicant will comply with Chapter 1513 of

the Revised Code and the rules adopted pursuant thereto while

mining and reclaiming the area for which this permit is

requested
Robert D Moore

10 Has the applicant any person listed under Items A3 7
and 8 or any person listed on Attachment 1 who owned or

controlled or owns or controls as defined in 1501

13403A held a coal mining permit in the United States

within the five years preceding the date of the application

X Yes No If yes submit Attachment 5
SEE ATTACHMENT 5

11 Does the applicant any person listed under Items A3 7
and 8 or any person listed on Attachment 1 have a pending

coal mining application in any state of the United States

X Yes No If yes submit Attachment 23

SEE ATTACHMENT 23

12 Indicate name of mine Century Mine

13 List below the MSHA identification numbers for the mine and

for all mineassociated structures requiring MSHA approval on

the proposed permit area

3301070

0

14 Submit Attachment 22 Certificate of Liability Insurance

SEE ATTACHMENT 22

AEC 05587
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1192
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

ATTACHMENT 5

PERMIT LISTING

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining

operation owned or controlled by either the applicant or by any

person who owns or controls the applicant

Name of Business Entity AMERICAN ENERGY CORPORATION

Address 43521 MAYHUGH HILL ROAD

City B EALLSVI_ I F State OHIO Zip 43716

Telephone 740 926 9152
EIN 311550443 or SSN

Permit
No State

Re ulatory
Authority MSHA No and Date Issued

D0425 OHIO ODNR DMR 3301070 110600

D1 159 OHIO ODNR DMR 3301070 110600

I
f not previously provided indicate the ownership or control

relationship of the business entity with the applicant including

percent of ownership and location in organizational structure

AEC 05588



1295

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

ATTACHMENT 5

PERMIT LISTING

0

0

Applicants Name 0 W ENEF DRPOR ATIC

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Maple Creek Mining Company

Ziff 15314

EIN 251755305 or SSN

Address 98 1 Route 917

City Bentleyville State PA

Telephone724 258 2 6

Permit

No State

Regulatory

Authority MSHA No and Date Issued

63841302 PA DEP 3600970June 30 1995

63733706 PA DEP 3600970 June 30 1995

63723707 PA DEP 3600970 June 30 1995

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

Robert E Murray Director

AEC 05589



1295

ATTACHMENT 5

PERMIT LISTING

I

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity The Ohio Valley Coal Company

Address

EIN 341041310 or S SN

685 Ridge Road

State OH

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

City Alledonia

Telephone 740 26 1 3 51

Permit

No State

OH

Regulatory

Authority

D0360 DMRM

Zip 43902

MSHA No and Date Issued

3301 1 59 52588

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

Robert F Murray Director

AEC 05590
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

ATTACHMENT 5

PERMIT LISTING

0

Applicants Name A1V1ET 1N K CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity UtahAmerican Energy Inc

Address P 0 fox 187

City St Clairsville State OH

Telephone 435613 1393

EIN 341874726 orSSN

Permit

No
ACT007013

State

UT

Regulatory

Authority

DOGM

Zip 43950

MSHA No and Date Issued

Horse Canyon Mine 4200100 122478

Lila Canyon Mine 4202241 41599

If not previously provided indicate the ownership or control relationship of the business

entity
with the applicant including the percent ownership and location in organizational

structure

Robert E Murray Director

AEC 05591



1295

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

ATTACHMENT 5

PERMIT LISTING

Applicants Name AMERICAN DRP ORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Zip 43942

EIN 311536602 or SSN

Name of Business Entity Belmont Coal Company

Address p n Box 1 46

City Powhatan Point State OH

Telephone 714 5 e
0

Permit

No State

Regulatory

Authority MSHA No and Date Issued

D1020 OH DMRM 3304397 73197

D0241 OH DMRM 3303048 7293

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

lobe E Murr r ehe lde 100

AEC 05592



0 1295

ATTACHMENT 5

PERMIT LISTING

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity MonValley Transportation Center Inc

Address n Box 135 1060Ohio Ave

City Glassport State PA

Telephone412 6 3 1500

EIN 251490495 or SSN

Permit

No
02851602

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

State

PA

Regulatory

Authority

DEP

Zip 15045

MSHA No and Date Issued

3608678 060895

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

Robert E Murray Director

AEC 05593
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ATTACHMENT 5

PERMIT LISTING

0

Applicants Name ANIRICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Zip 15314

EIN 521615668 orSSN

Name of Business Entity UMCO Energy Inc

Address 98 1 Route 917

City Bentleyville State PA

Telephone724 258 7056

Permit

No
63921301

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

State

PA

Regulatory

Authori

DEP

MSHA No and Date Issued

3608375 June 08 1994

If not previously provided indicate the ownership or control relationship of the business

entity
with the applicant including the percent ownership and location in organizational

structure

tco oen

AEC 05594



1295

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

ATTACHMENT 5

PERMIT LISTING

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity The American Coal Company

Address Chagrin Blvd Suite 300

City Pepper Pike State OH

Telephone 216 W65 1240

EIN 731543124 or SSN

Zip 43122

Permit

No State

Regulatory

Authority MSHA No and Date Issued

02 IL Office of Mines

And Minerals

1102752 101498

255 IL Office of Mines

And Minerals

1102752 101498

257 IL Office of Mines

and Minerals

1102752 101498

306 IL Office of Mines

and Minerals

1102752 101498

1410 IL Office of Mines

and Minerals

1102752 101498

352 IL Office of Mines

and Minerals

1102752 101498

to replace 344 soon

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

Robert E Murray President

AEC 05595
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ATTACHMENT 5

PERMIT LISTING

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned or

controlled by either the applicant or by any person who owns or controls the applicant

Name of Business Entity The Oklahoma Coal Company

Address

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

ahagrin 30c

City Pepper Pike State OH

Telephone 1240

EIN 341673480 or SSN

Permit

No
D023 0

State

OH

Regulatory

Authority

DMRM

Zip 44122

MSHA No and Date Issued

No MSHA number

If not previously provided indicate the ownership or control relationship of the business

entity with the applicant including the percent ownership and location in organizational

structure

Robert E Murra

AEC 05596



1295
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES RECLAMATION

ATTACHMENT 23

PENDING PERMIT APPLICATIONS

Applicants Name AMERICAN ENERGY CORPORATION

Provide the following information for each pending coal mining

application for either the applicant or any person who owns or

controls the applicant

Indicate the business entity for which this listing has been

completed The Ohio Valley Coal Company

Application No Name of Regulatory Authority State

D036012 DMRM OH

D036013 DMRM OH

AEC 05597



1295
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES RECLAMATION

ATTACHMENT 23

PENDING PERMIT APPLICATIONS

Applicants Name AMERICAN ENERGY CORPORATION

Provide the following information for each pending coal mining

application for either the applicant or any person who owns or

controls the applicant

Indicate the business entity for which this listing has been

completed UMCO ENERGY INC HIGH QUALITY MINE

Application No

63921301

Name of Regulatory Authority

PA DEP

State

PA

AEC 05598



1295
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES RECLAMATION

ATTACHMENT 23

PENDING PERMIT APPLICATIONS

Applicants Name AMERICAN ENERGY CORPORATION

Provide the following information for each pending coal mining

application for either the applicant or any person who owns or

controls the applicant

Indicate the business entity for which this listing has been

completed BELMONT COAL COMPANY INC

Application No

10168

1473

Name of Regulatory Authority

DMRM

DMRM

State

OH

OH

AEC 05599



1295
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES RECLAMATION

ATTACHMENT 23

PENDING PERMIT APPLICATIONS

Applicants Name AMERICAN ENERGY CORPORATION

Provide the following information for each pending coal mining

application for either the applicant or any person who owns or

controls the applicant

Indicate the business entity for which this listing has been

completed AMERICAN ENERGY CORPORATION

Application No
D04252

R11594

Name of Regulatory Authority

DMRM

DMRM

State

OH
OH

AEC 05600



OHIO DEPARTMENT

O
F NAURARESOURCES

DIVISION

22

CERTIFICATE OF UABIUTY INSURANCE

Name of insured American Ener Co ration

This is to certify
that the policy of insurance listed below has been issued to the

above named insured and is
in force at this time The policy provides

bodily
injury

and property damage insurance for all coal
nyin•gand

reoWnation• •• rule 1050113707
by

the insured in the State of Ohio as required

of the Administrative Code stated below

Name of Insurer Federal Insurance Company

Policy Number 3710 4410

Policy Period 6 1 026 1 03

Name of Underwriting Agent Reschini A ene Inc

Address of Underwriting Agent 922 Philadel hia st Indiana PA 15701

Telephone Number of Underwriting Agent 800 82s 5040

In the event of cancellation or nonrenewal of this policy including nonpayment of

policy premiums the insurer agrees to promptly notify

The Division of Reclamation

Foundation Square

Columbus OH 43224

August 12 2002

Date Signature of Underwriting Agent

This certificate is issued as a matter of information only and confers no rights upon

the Division of Reclamation This certificate does not amend extend or alter the

coverage afforded by the policy listed above

150113707B The Public Liability Insurance Policy shall

1 Be in effect during the term of the permit or any renewal inluding the

length of all reclamation operations

2 Provide for personal injury and property damage protection in amounts

adequate to compensate any persons injured or property damaged as a

result of coal mining and reclamation operations including the use of

explosives The minimum insurance
thousand

dodollars foreach
and

property damage shall be three

occurrence and five hundred thousand dollars in the aggregate and

3 Include a rider requiring that the insurer notify the Chief whenever

substantive changes are made in the policy including any termination

or failure to renew

AEC 05601



5COMPLIANCE
INFORMATION

1 Has the applicant any subsidiary affiliate or persons
controlled by or under common control with the applicant

a Had a federal or state coal mining permit suspended or revoked in

the five years preceding the date of submission of this

application Yes X No If yes submit Attachment 6

b Forfeited a mining bond or similar security deposited in lieu of

bond Yes X No If yes submit Attachment 6

2 Has the applicant been issued a notice of violation NOV in

connection with any coal mining and reclamation operation during the

three years preceding the date of submission of this application for

violations of Chapter 1513 of the Revised Code or these rules or of

any federal or state law rule or regulation pertaining to air or

water environmental protection X Yes No I yes
submit Attachment 7A

SEE ATTACHMENT 7A

3 Have any unabated federal or state cessation orders COs and unabated

air and water quality notices of violation NOVs been received prior

to the submission date of this application by any coal mining and

reclamation operation owned or controlled by either the applicant or

by any person who owns or controls the applicant Yes X No
If yes submit Attachment 7B

AEC 05602
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6C
RIGHT OF ENTRY INFORMATION

1a Provide the following information for every legal or equitable
owner of record surface and mineral of the property to be mined on
the permit area ie areas affected by surface operations and

facilities indicating whether the ownership is of surface coal or
noncoal mineral

NA NO PERMIT AREA

Name

Address

City State Zip
Surface Coal Noncoal
Deed Parcel No

Name
Address

City State Zip
Surface Coal Noncoal
Deed Parcel No

Name

Address

City State Zip
Surface Coal Noncoal
Deed Parcel No

Name
Address

City State Zip
Surface Coal Noncoal
Deed Parcel No

AEC 05604



1•
C 1 b 7Provide

the following information for every legal or equitable
owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

Name L L ROAN

Address 53640 CRABAPPLE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 21372 21371

Name H CROOKS

Address 53345 CRABAPPLE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213156 213155

Name B B FISHER

Address 53441 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213156

Name D J HUGHES

Address 4910 SEMINOLE AVENUE

City WINTER PARK State FLORIDA Zip 32792

Surface X Coal

Deed Parcel No 213156

Name G LOUDEN

Address 53369 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name G C LOUDEN

Address 53337 BELMONT RIDGE ROAD

Page 1 of 8
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7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name M LOUDEN

Address 53370 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name M D LUCAS

Address 55181 PUGH RIDGE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 21371

Name N LUCAS

Address 46519 CAPTINA HIGHWAY

City ALLEDONIA State OHIO Zip 43902

Surface x Coal

Deed Parcel No 21314 21511 21512

I

Name M MEYER ET AL CO KENNETH MEYER SR

Address 53180 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name R C MOBLEY

Address 53859 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Page 2 of 8
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7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

Deed Parcel No 21318

Name T P OTTO

Address 53900 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 21318

Name M A PERKINS

Address 53470 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213156

Name D PHILLIPS J SMITH

Address 44140 HUDSON ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 21354 21355 21356 21357

Name RAVEN ROCKS INC

Address 54061 CRUM ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 2530 213155 213156 213157 2529

I

Name S ROUTH

Address 3041 NORWOOD STREET

City CUYAHOGA FALLS State OHIO Zip 44221

Surface X Coal

Deed Parcel No 21320 213160

Page 3 of 8
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7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

Name R THOMAS

Address 53739 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 21318 213157

Name J M WARD

Address 53500 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213155 213156 213157

Name F LUCAS

Address 53579 CRUM ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 2529

Name J E MARLING

Address 53219 CRUM ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 2525 2528

Name W N HIBBITS

Address 820 BROADWAY BLVD

City STEUBENVILLE State OHIO Zip 43952

Surface X Coal

Deed Parcel No 21305

I
Name T T LITTLETON

Address 322 JACOUETTE STREET

Page 4 of 8
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q
jI 7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

City BRIDGEPORT State OHIO Zip 43912

Surface X Coal

Deed Parcel No 21396

Name W PERKINS co HAZEL R HOPTON

Address 1500 S KENNETH

City MONAHANS State TEXAS Zip 797566314

Surface X Coal

Deed Parcel No 21330 213108A

Name M C BECKETT

Address 54305 CRABAPPLE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 213105 213109

Name C BONDY

Address 625 S ZANE HIGHWAY

City MARTINS FERRY State OHIO Zip 43935

Surface X Coal

Deed Parcel No 213129

Name J M BONDY

Address 53871 CRABAPPLE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 213129

Name C K BROWN

Address 56859 FERRY LANDING ROAD

City SHADYSIDE State OHIO Zip 43947

Surface X Coal

Page 5 of 8
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17C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

Deed Parcel No 213129

Name 20 BUCKHORN CLUB INC co PAUL BITTNER TREA

Address 1845 13TH STREET

City CUYAHOGA FALLS State OHIO Zip 44223

Surface x Coal

Deed Parcel No 213100

Name D ELROD

Address 1844 TOOMBS DRIVE

City AKRON State OHIO Zip 44306

Surface X Coal

Deed Parcel No 213195

Name J ERCHAK ET AL

Address 11385 MARBURGER ROAD

City STOUTSVILLE State OHIO Zip 43154

Surface X Coal

Deed Parcel No 21382 213104 213103 213173

Name J R HUML

Address 43160 LURAY DRIVE

City ST CLAIRSVILLE State OHIO Zip 43950

Surface X Coal

Deed Parcel No 213131 213132

Name T N LITTLETON

Address 45198 HUDSON ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 213101 213188

Page 6 of 8
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lq
• 7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

Name F ROTE

Address 1091 EAST BOULEVARD

City AURORA State OHIO zip 44202

Surface X Coal

Deed Parcel No 213132 213131 213129

Name D TAYLOR ET AL

Address 45368 HUDSON ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 213105 213109 21330
213107 213108

Name F WALKER

Address 6359 SMITHKRAMER ROAD

City HARTVILLE State OHIO Zip 44632

Surface X Coal

Deed Parcel No 213104 213104A

Name J T EDGE

Address 1 WARWOOD TERRACE

City WHEELING State WV Zip 26003

Surface X Coal

Deed Parcel No 213193 213182

Name CONSOLIDATED LAND COMPANY

Address BOX 505 34208 AURORA ROAD

City SOLON State OHIO Zip 44139

Surface Coal X

Deed Parcel No 2525 2528 2529 2530 21305

21314 21318 21320 21330 21354 21355
21356 21357 21371 21372 21382 21396

Page 7 of 8
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P
i7C1bProvide the following information for every legal or equitable

owner of the property to be mined covered by the underground

workings indicating whether ownership is for the surface or

coal

213100 213101 213103 213104 213104A 213105

213107 213108 213108A 213109 213129 213131

213132 213155 213156 213157 213160 213173

213182 213188 213193 21319521511 21512

Name S LOUDEN

Address 53337 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name RT LOUDEN

Address 53272 BELMONT RIDGE ROAD

City BEALLSVILLE State OHIO Zip 43716

Surface X Coal

Deed Parcel No 213160

Name O N PERKINS

Address 54060 PUGH RIDGE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 2133 21304

Name N D MOORE

Address 53676 PUGH RIDGE ROAD

City ALLEDONIA State OHIO Zip 43902

Surface X Coal

Deed Parcel No 21308

0

Page 8 of 8
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8C2 Provide either of the following information for the holders of

record of any leasehold interest in the coal to be mined or

property to be affected by surface operations or facilities

indicating whether the held interest is of surface coal or
noncoal rights

Name Consolidated Land Company
Address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Ohio Zip 44122

Surface Coal X Noncoal

Name American Energy Corporation
Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Surface Coal X Noncoal

Submit and identify additional pages necessary to complete

response

3 Are there purchasers of record under a real estate contract of

the coal to be mined or property to be affected by surface

operations and facilities Yes X No If yes submit

Attachment 2

4 Is any owner holder or purchaser listed in items C1a and b2 or 3 respectively a business entity other than a single

proprietorship X Yes No If yes submit Attachment 3
SEE ATTACHMENT 3

5 Is any part of the proposed permit area adjacent to any lands

which are not owned by those persons identified in item C1a
Yes X No If yes submit Attachment 4

6 Does the applicant hold lands interests in lands options or

pending bids on interests in lands which are contiguous to the

property to be mined X Yes No If yes provide a

description of the lands
SEE ADDENDUM TO PART 1 PAGE 8 C7 FUTURE APPLICATION AREA SEQUENCE
MAP

7 Is it anticipated that individual mining permits will be sought

for any of those lands described in item C6 above Yes
X No If yes submit as an addendum and identify those

lands to include the size sequence and timing of future mining

permits utilizing a map pursuant to 150113413J20 Ohio

Administrative Code
ALL FUTURE MINING WILL BE PERFORMED UNDER PERMIT D0425 WITH

ADDITIONAL ACREAGES ADDED VIA ADJACENT AREA APPLICATIONS

SEE ADDENDUM TO PART 1 PAGE 8 C7 FUTURE APPLICATION AREA SEQUENCE

MAP

10

AEC 05613



1295

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES RECLAMATION

ATTACHMENT 3

IDENTIFICATION OF OTHER BUSINESS ENTITIES

0

Applicants Name AMERICAN ENERGY CORPORATION

This attachment is to be completed and submitted with the permit

application if the response to item C4 in Part 1 of the permit

application is yes A separate attachment is to be submitted

for each business entity

Name of business entity CONSOLIDATED LAND COMPANY

Statutory agent A H STATUTORY AGEN CORP 842696

Street Address 925 EUCLID AVENUE SUITE 1100

City CLEVELAND State OHIO Zip 44115

Persons name PETER VULJANIC Position PRESIDENT

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name MICHAEL E ELLIOT Position SECRETARY

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name ROBERT D MOORE Position TREASURER AND ASSISTANT
SECRETARY

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name MAYNARD R ST JOHN Position VICE PRESIDENT

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

AEC 05614



1295

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES RECLAMATION

ATTACHMENT 3

IDENTIFICATION OF OTHER BUSINESS ENTITIES

Applicants Name AMERICAN ENERGY CORPORATION

This attachment is to be completed and submitted with the permit

application if the response to item C4 in Part 1 of the permit

application is yes A separate attachment is to be submitted

for each business entity

Name of business entity AMERICAN ENERGY CORPORATION

Statutory agent AMERICAN ENERGY CORPORATION

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name ROBERT D MOORE Position PRESIDENTTREASURER

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name MICHAEL O MCKOWN Position SECRETARY

Street Address 43521 MAYHUGH HILL ROAD

City BEALLSVILLE State OHIO Zip 43716

Persons name Position

Street Address

City State Zip

Persons name Position

Street Address

City State Zip

AEC 05615



9C8a Provide either of the following to allow for coal

0 mining operations on the permit area
NA NO PERMIT AREA

i A copy of the documents or

ii An affidavit wherein the documents are described

AFFIDAVIT

State of Ohio County ss being first duly sworn
says that the following described documents convey to

the applicant the legal right explained below and is a subject of

litigation as shown below

Typed of document
Execution Date

Expiration Date
Parties From

Description of land No Acres
County Township
Sections Lots

Parcel

Explanation of legal rights claimed

Pending litigation Yes No

Signature of Affiant Date

Position

Sworn before me and subscribed in my presence
day of 20

Notary Public

0

this

AEC 05616



10C8b Provide either of the following to allow for coal mining

0 operations within the underground workings

i A copy of the documents or

ii An affidavit wherein the documents are described
For all documents or affidavits provided for the

underground workings the specific parcels are to

be identified on the application map

AFFIDAVIT

State of Ohio Belmont County ss Robert D Moore being first duly

sworn says that the following described documents convey to

the applicant the legal right explained below and is a subject of

litigation as shown below

Type of document LEASE
Execution Date

Expiration Date NONE
Parties From CONSOLIDATED LAND COMPANY To AMERICAN ENERGY CORPORATION

Description of land No Acres

County BELMONT Township SEE BELOW

Sections WAYNE 1 7

WASHINGTON 31 25 32 26

Lots NA
cel 2530 2529 2528 2525 213193 21512 21511 21396 213822137221371 21357 21356 21355 21354 21320 213195 213188 21318

21318 213173 213160 213157 213156 213155 21314 213132 213131
213129 213109 213108 213107 213105 213104 213103 213101 21310
21305 21330 213104A 213108A 2133 21304 21331 21307 213062132721328 21329 213174 213175

Explanation of legal rights claimed

SEE ATTACHED ADDENDA

Date lQ14gtf

62PRESIDENT
Position

M day of Jk 1 20 0A
Sworn before me and subscribed in my presence this

HMary Public

BARBARA L RUSH
NOTARY PUBLIC STATE OF OHIO

MY COMMISSION EXPIRES 90104

AEC 05617



ADDENDUM TO PAGE 10 PART 1 C 8b
AMERICAN ENERGY CORPORATION

I

Item 1 Mining rights for tract 2529

TOGETHER with the free and uninterrupted right of way into upon and under the above

described Parcels of land numbered from 52 to 62 both inclusive at such points and in such

manner as may be proper and necessary for the purpose of digging mining coking draining and

ventilating and carrying away said coal hereby waiving all surface damages or damages of any

sort arising therefrom or from the removal of all of said coal together with the privilege of

mining and removing through said described premises other coal belonging to the grantee its

successors and assigns or which may be hereafter acquired by said grantee its successors and

assigns

Item 2 Mining rights for tract 2528 2530

TOGETHER with the free and uninterrupted right ofway into upon and under the above

described Parcels of land numbered from 52 to 62 both inclusive at such points and in such

manner as maybe proper and necessary for the purpose of digging mining coking draining and

ventilating and carrying away said coal hereby waiving all surface damages or damages of any

sort arising therefrom or from the removal of all of said coal together with the privilege of

mining and removing through said described premises other coal belonging to the grantee its

successors and assigns or which may be hereafter acquired by said grantee its successors and

assigns

Item 3 Mining rights for tract 2525

TOGETHER with the free and uninterrupted use and enjoyment of right of way into upon and

under said land at such points and in such manner as may be considered proper and necessary

for the advantageous and economical operation thereof and in the digging and mining of said

coal and without liability therefore and hereby waiving any and all damages that might or could

arise therefrom by reason of such digging mining and carrying away all of said coal together

with the privilege of carrying transporting and removing through the described premises this

and other coal now owned or acquired by said Grantee its successors or assigns generally freed

clear and discharged of any servitude whatever to the overlying land or anything therein or

thereon The said Grantors reserved however to them their heirs and assigns the right to drill

through said coal for oil and gas and water etc The said Grantee its successors and assigns

have the right to purchase at any time as much of the surface reserving three acres around the

buildings if any buildings are on the land of said land as may be necessary in mining

manufacturing or marketing said coal at the price of $15000 per acre which payment shall

entitle them to a deed in fee simple for the same Said grantee shall have the right to enter upon

said farm to drill and test said coal without liability for damages except as to growing crops

Item 4 Mining rights for tract 21314 21318 21320 21354 21355 21356 21357

21372 21371 21382 213100 213101 213103 213104 213107 21310521310921305 213108 213129 213131 213132 21396 21330 21355 21354

Page 1
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ADDENDUM TO PAGE 10 PART 1 C 8b
AMERICAN ENERGY CORPORATION

Together with the free and uninterrupted rights of way into upon and under said described land

at such points and in such manner as may be useful for the purpose of digging draining and

ventilating and mining and removing said coal together with the privilege of mining and

removing through said described premises other coal belonging to said Grantees their heirs and

assigns or which may hereafter be acquired together with the right and privilege to make drains

on the surface and air holes and change the same as the convenience of mining may require

together with all mining privileges on said surface or under it necessary for the removal of all of

the Pittsburgh Vein underlying the same and neighboring properties now owned or hereafter

acquired by said Grantees their heirs and assigns and said Grantees their heirs and assigns

shall in no wise be liable for damages for failure to support the overlying surface or for the

sinking or falling in of said surface or for destroying any spring or well of water or for diverting

any water flow or natural stream by reason of the removal of said coal or the exercise of any of

the above mining privileges

It is expressly understood and agreed that the enumeration herein is in enlargement and not in

restriction of the incidental rights accruing to said Grantees by virtue of the within grant of coal

and mining privileges

And together with the right to use and occupy such amount of surface of the above described

land as may in the opinion of said Grantees their heirs and assigns from time to time be useful

for the purpose of mining said coal or exercising any rights incidental thereto or that may be

useful for the deposit of gob or refuse from said mines or for carrying on the coal business and

for the erection of buildings and machinery and tenant houses and all other buildings needful or

useful to carry on the coal business or for the construction thereon of tracks shafts mine

openings and other structures and for the operation of railroads and the said Grantors do for

themselves and their heirs executors administrators and assigns covenant and agree that

Grantors will upon demand and payment of at the rate not exceeding One Hundred Dollars per

acre by the Grantees their heirs and assigns execute and deliver unto said Grantees their heirs

and assigns a good and sufficient deed of General Warranty and furnish therewith a complete

Abstract of Title showing said lands to be free and clear of liens and encumbrances conveying

in fee simple clear of liens and encumbrances such amount of the above described land as

Grantees in their opinion may require for the purposes herein next above set forth And said

Grantees agree to purchase the same at not exceeding said above stipulated price per acre

Item 5 Mining rights for tract 213155 213156 213157

Together with the free and uninterrupted rights of way into upon and under said land at such

points and in such manner as may be proper for the purpose of digging draining and ventilating

and mining and removing said coal together with the right of mining and removing through said

premises other coal belonging to said Grantees their heirs and assigns or which may be

hereafter acquired together with the right to make drains on the surface and air holes and

change the same as the convenience of mining may require together with all mining privileges

on said surface or under

it necessary for the removal of all said coal underlying the same and

It neighboring properties now owned or hereafter acquired by said Grantees their heirs and

assigns and waiving and releasing said Grantees their heirs and assigns from all liability for

Page 2
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ADDENDUM TO PAGE 10 PART 1 C 8b
AMERICAN ENERGY CORPORATION

damages for failure to support the overlying surface or for sinking or falling in of such surface

or for destroying any spring or well of water or for diverting any water flow or natural stream by

reason of the removal of such coal or the exercise of any of the above mining privileges together

with all incidental rights that shall or may accrue to the said Grantees their heirs and assigns by

virtue of the within grant of coal and mining privileges

And the said Grantors do for themselves and their heirs executors administrators and assigns

covenant and agree that Grantors will upon demand and payment of at the rate of One Hundred

Dollars per acre by the Grantees their heirs and assigns convey in fee simple unto the said

Grantees their heirs and assigns such amount of said above described surface as may in the

opinion of said Grantees their heirs and assigns from time to time be useful for the purpose of

mining said coal or exercising any right incidental thereto or that may be useful for the deposit

of gob or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings necessary to carry

on the coal business or for the construction thereon oftracks shafts mine openings and

necessary structures and for the operation of railroads

And the said Grantees do for themselves their heirs and assigns agree to pay for such real

estate as may be used for the purpose herein next above set forth at the rate of $100 per acre

Item 6 Mining rights for tract 213160

Together with the free and uninterrupted rights of way into upon and under said land at such

points and in such manner as maybe proper for the purpose of digging draining and ventilating

and mining and removing said coal together with the right ofmining and removing through said

premises other coal belonging to said Grantees their heirs and assigns or which may be

hereafter acquired together with the right to make drains on the surface and air holes and

change the same as the convenience ofmining may require together with all mining privileges

on said surface or under

it necessary for the removal of all said coal underlying the same and

neighboring properties now owned or hereafter acquired by said Grantees their heirs and

assigns and waiving and releasing said Grantees their heirs and assigns from all liability for

damages for failure to support the overlying surface or for sinking or falling
in of such surface

or for destroying any spring or well of water or for diverting any water flow or natural stream by

reason of the removal of such coal or the exercise of any of the above mining privileges together

with all incidental rights that shall or may accrue to the said Grantees their heirs and assigns by

virtue of the within grant of coal and mining privileges

And the said Grantor does for herself and her heirs executors administrators and assigns

covenant and agree that Grantor will upon demand and payment of at the rate of One Hundred

Dollars per acre by the Grantees their heirs and assigns convey in fee simple unto the said

Grantees their heirs and assigns such amount of said above described surface as may in the

opinion of said Grantees their heirs and assigns from time to time be useful for the purpose of

mining said coal or exercising any right incidental thereto or that may be useful for the deposit

S of gob or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings necessary to carry

on the coal business or for the construction thereon of tracks shafts mine openings and

Page 3

AEC 05620



ADDENDUM TO PAGE 10 PART 1 C 8b
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necessary structures and for the operation of railroads

And said Grantees do for themselves their heirs and assigns agree to pay for such real estate as

maybe used for the above purpose herein next above set forth at the rate of $100 per acre

Item 7 Mining rights for tract 21511 21512

Together with the free and uninterrupted rights of way into upon and under said described land

at such points and in such manner as may be proper and necessary for the purpose of digging

draining and ventilating and mining and removing said coal together with the privilege of

mining and removing through said described premises other coal belonging to said Grantees

their heirs or which may be hereafter acquired together with the right and privilege to make

drains on the surface and air holes and change the same as the convenience of mining may

require together with all mining privileges on said surface or under it necessary for the removal

of all coal of the said Pittsburgh Vein underlying the same and neighboring properties now

owned or hereafter acquired by said Grantees their heirs and assigns and said Grantees their

heirs and assigns shall in no wise be liable for damages for failure to support the overlying

surface or for the sinking or falling
in of said surface or for destroying and spring or well of

water or for diverting any water flow or natural stream by reason of the removal of said coal or

the exercise of any of the above mining privileges

I
t is expressly understood and agreed that the enumeration herein

is

in enlargement of and not in

restriction of the incidental rights accruing to said Grantees by virtue of the within grant of coal

and mining privileges

And together with the right to use and occupy such amount of surface of the above described

land as may in the opinion of said Grantees their heirs and assigns be necessary for the purpose

of mining said coal or exercising any rights incidental thereto or that may be necessary for the

deposit of gob or refuse from said mines or for carrying on the coal business and for the erection

of necessary buildings and machinery or for the construction thereon of tracks shafts mine

openings and necessary structures and for the operation of railroads and the said Grantor does

for himself and his heirs executors administrators and assigns covenant and agree that Grantor

will upon demand and payment of at the rate not exceeding Two Hundred Dollars $200 per

acre by the Grantees their heirs and assigns execute and deliver unto said Grantees their heirs

and assigns a good and sufficient deed of General Warranty and furnish therewith a complete

Abstract of Title showing said lands to be free and clear of liens and encumbrances conveying

in fee simple clear of liens and encumbrances such amount of the above described land as

Grantees in their opinion may require for the purposes herein next above set forth And said

Grantees agree to purchase the same at not exceeding said above stipulated price per acre

Item 8 Mining rights for tract 213173

6 Together with the free and uninterrupted rights of way into upon and under said land at such

points and in such manner as may be proper for the purpose of digging draining and ventilating

and mining and removing said coal together with the right
of mining and removing through said
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premises other coal belonging to said Grantees their heirs and assigns or which may be

hereafter acquired together with the right to make drains on the surface and air holes and

change the same as the convenience ofmining may require together with all mining privileges

on said surface or under

it necessary for the removal of all said coal underlying the same and

neighboring properties now owned or hereafter acquired by said grantees their heirs and assigns

and waiving and releasing said grantees their heirs and assigns from all liability for damages for

failure to support the overlying surface or for sinking or falling in of such surface or for

destroying any spring or well of water or for diverting any water flow or natural stream by

reason of the removal of such coal or the exercise of any of the above mining privileges together

with all incidental rights that shall or may accrue to the said grantees their heirs and assigns by

virtue of the within grant of coal and mining privileges

And the said Grantors do for themselves and their heirs executors administrators and assigns

covenant and agree that Grantors will up demand and payment of at the rate of One Hundred

Dollars per acre by the grantees their heirs and assigns convey in fee simple unto the said

grantees their heirs and assigns such amount of said above described surface as may in the

opinion of said grantees their heirs and assigns from time to time be useful for the purpose of

mining said coal or exercising any right incidental thereto or that may be useful for the deposit

of gob or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings necessary to carry

on the coal business or for the construction thereon of tracks shafts mine openings and

necessary structures and for the operation of railroads

And the said grantees do for themselves their heirs and assigns agree to pay for such real

estate as may be used for the purpose herein next above set forth at the rate of $10000 per acre

Item 9 Mining rights for tract 213182

Together with the free and uninterrupted rights of way into upon and under said described land

at such points and in such manner as may be useful for the purpose of digging draining and

ventilating and mining and removing said coal together with the privilege of mining and

removing through said seam of coal under said described premises other coal belonging to said

grantees their heirs and assigns or which may be hereafter acquired together with the right and

privilege to make drains on the surface and air holes and change the same as the convenience of

mining may require together with all the mining privileges on said surface or under it necessary

for the removal of all of said seam of coal underlying said premises and for the removal of coal

underlying neighboring properties now owned or hereafter acquired by said grantees their heirs

and assigns through said seam of coal under said premises

And said grantees their heirs and assigns shall in no wise be liable for damages for failure to

support the overlying surface or for the sinking or falling in of said surface or for destroying

any spring or well of water or for diverting any water flow or natural stream by reason of the

removal of said coal or the exercise of any of the above mining privileges

It is expressly understood and agreed that the enumeration herein is in enlargement and not in

restriction of the incidental rights accruing to said grantee by virtue of the within grant of coal
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and mining privileges

Said grantors reserve the free right and privilege to operate through said seam of coal for oil

gas coal or other material lying below said Seam No 8

Item 10 Mining rights for tract 213195

Together with the free uninterrupted use and enjoyment of right of way into upon and under

said lands at such points and in such manner as may be considered proper and necessary for the

advantageous and economical operation thereof and in the digging and mining of said coal and

draining and ventilating of the mines and without liability therefor and hereby waiving any and

all damages that might or could arise therefrom by reason of such digging mining draining and

ventilating and carrying away of all of said coal or the manufacture of said coal or other coal into

coke or other products together with the privilege of carrying or transferring and removing

through the described premises this and other coal and mine supplies now owned or hereafter

acquired by said grantee his heirs and assigns generally freed clear and discharged of any

servitude whatever to the overlying land or anything therein or thereon reserving however the

right to drill through said coal for oil or gas in such manner as not to endanger the working of

said mines Said grantee his heirs and assigns shall have the right to purchase at any time so

much of said land as may be necessary for railroad and in mining manufacturing and marketing

said coal at the price of $100 per acre upon receipt of which payment the said grantor her heirs

and assigns agree to deliver a deed in fee for the same

It is agreed that said second party his heirs or assigns shall have the right at any time to enter

upon said land and drill or test said coal and to remove at any time all machinery used for such

purpose without being liable for any damages

It is expressly understood and agreed that the words grantor or grantors as used in the

foregoing grants of rights and options under the headings PARCEL 1 and PARCEL 2 hereof

refer to the grantors of S H Robbins and not to S H Robbins as Grantor in former deed and

that in the execution and delivery of former deed said S H Robbins did assign and make over to

The Cleveland Trust Company as Grantee therein only the interest which said S H Robbins

had in such rights and options

Item 11 Mining rights for tract 213193

TOGETHER with the right in perpetuity of mining taking out and removing such coal also the

further right in perpetuity to remove coal to and from other lands or lands through entries shafts

air ways and mine openings of any and every kind whatsoever with the same rights in removing

coal to or from such other lands to use the surface entries shafts pits and other appliances for

mining upon in and through or under the lands herein described as are herein granted for the

mining and removal of the coal hereby granted provided further that the said grantee his heirs

administrators and assigns shall have and are hereby given the right to reenter and
executors

Stake from time to time so much of and such part of the surface over the aforesaid coal rights as

said grantee his heirs executors administrators or assigns may desire and as may be necessary

for pits shafts buildings structures and appurtenances thereto platforms drifts drains
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reservoirs roads switches side tracks machinery and chutes to facilitate the taking out mining

and removing of such coal paying therefor at the rate of $100 per acre provided however that

no part of the surface of said premises within 100 yards of any building now erected shall be

taken except upon the payment of the just and reasonable value of said surface so taken and the

actual damage resulting to the residue of said premises by the use to which said surface is put

and also granting the right to enter upon said land at any time for the purpose of testing for said

coal Giving and granting the rights and privileges hereinbefore mentioned without liability by

reason of or in any way resulting from their enjoyment or from the removal of said coal from

over and under said premises or any part thereof Excepting and reserving the right to drill and

operate through said vein of coal for oil gas and other minerals

Item 12 Mining rights for tract 213188

Together with the free and uninterrupted rights of way into upon and under said land at such

points and in such manner as may be proper for the purpose of digging draining and ventilating

and mining and removing said coal together with the right of mining and removing through said

premises other coal belonging to said Grantees their heirs and assigns or which may be

hereafter acquired together with the right to make drains on the surface and air holes and

change the same as the convenience ofmining may require together with all mining privileges

on said surface or under it necessary for the removal of all said coal underlying the same and

neighboring properties now owned or hereafter acquired by said Grantees their heirs and

assigns and waiving and releasing said Grantees their heirs and assigns from all liability for

damages for failure to support the overlying surface or for sinking or falling in of such surface

or for destroying any spring or well of water or for diverting any water flow or natural stream by

reason of the removal of such coal or the exercise of any of the above mining privileges together

with all incidental rights that shall or may accrue to the said Grantees their heirs and assigns by

virtue of within grant of coal and miningprivileges

And the said Grantors do for themselves and their heirs executors administrators and assigns

covenant and agree that Grantors will upon demand and payment of at the rate of One Hundred

Dollars per acre by the Grantees their heirs and assigns convey in fee simple unto the said

Grantees their heirs and assigns such amount of said above described surface as may in the

opinion of said Grantees their heirs and assigns from time to time be useful for the purpose of

mining said coal or exercising any right incidental thereto or that may be useful for the deposit

of gob or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings necessary to carry

on the coal business or for the construction thereon of tracks shafts mine openings and

necessary structures and for the operation of railroads

And the said Grantors do for themselves their heirs and assigns agree to pay for such real

estate as may be used for the purpose herein next above set forth at the rate of One Hundred

Dollars per acre

The Grantors reserve the right to operate through said coal for oil gas and other minerals

213108AItem 12 Miningrights for tract 213104A
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Together with the right to mine and remove said coal by the long wall mining method room and

pillar method underground method or any other method of mining whether now known or

hereafter developed and together with the right to ingress egress and regress to from over and

across said premises and adjoining premises owned or controlled by said Grantee its successors

and assigns for the purpose of removing and transporting without additional charge said coal

or any other coal that said Grantee its successors and assigns may now or may hereafter

acquire and together with the right to bring upon said properly men machinery materials and

equipment necessary convenient or useful for the mining and marketing of said coal by the

methods hereunder authorized and including the right to deposit spoil rock earth and gob on

said premise caused by such operations or operations on adjoining premises together with full

and complete right of drainage all free from any liability whatsoever on the part of Grantee its

successors and assigns for any damage to the lands minerals other veins of coal and the

surface thereof of any water water course or structure thereon and together with the right to

enter upon said property for the purpose of plugging oil and gas wells in order that the same do

not interfere with the mining of said coal Grantor their heirs successors and assigns waive and

forever release all rights of subjacent and lateral support and all subsidence damages from the

mining and removal of all the coal or any part thereof
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1109a List below the following information for each surface
owner of land within the proposed permit area

NA NO PERMIT AREA

OWNER NAME COUNTY TOWNSHIP SECLOT T
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©
129b List below the following information for each surface owner of land within the

proposed underground workings

OWNER NAME COUNTY TOWNSHIP SECLOTTRL
L BOAN BELMONT WAYNE 1 6 5

H CROOKS BELMONT WAYNE 1 6 5

B B FISHER BELMONT WAYNE 1 6 5

D J HUGHES BELMONT WAYNE 1 6 5

G LOUDEN BELMONT WAYNE 1 6 5

G C LOUDEN BELMONT WAYNE 1 6 5

M LOUDEN BELMONT WAYNE 1 6 5

S LOUDEN BELMONT WAYNE 1 6 5

RT LOUDEN BELMONT WAYNE 1 6 5

M D LUCAS BELMONT WAYNE 1 6 5

N LUCAS BELMONT WAYNE 1 6 5

AD
M MEYER ET AL BELMONT WAYNE 1 6 5

R C MOBLEY BELMONT WAYNE 1 6 5

T P OTTO BELMONT WAYNE 1 6 5

M A PERKINS BELMONT WAYNE 1 6 5

D PHILLIPS J SMITH BELMONT WAYNE 1 6 5

BELMONT WASHINGTON 31 5 4

RAVEN ROCKS INC BELMONT WAYNE 17 6 5

S ROUTH BELMONT WAYNE 1 6 5

R THOMAS BELMONT WAYNE 1 6 5

J M WARD BELMONT WAYNE 1 6 5

F LUCAS BELMONT WAYNE 7 6 5

J E MARLING BELMONT WAYNE 7 6 5

W N HIBBITS BELMONT WASHINGTON 25 5 4

T T LITTLETON BELMONT WASHINGTON 25 5 4

PERKINS BELMONT WASHINGTON 25 5 4

Page 1 of 2
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M C BECKETT BELMONT WASHINGTON 3132 5 4

C BONDY BELMONT WASHINGTON 31 4

1•

C 9 b 12Listbelow the following information for each surface owner of land within the

proposed underground workings

OWNER NAME COUNTY TOWNSHIP SECLOTTRJM BONDY BELMONT WASHINGTON 31 5 4

C K BROWN BELMONT WASHINGTON 31 5 4

20 BUCKHORN CLUB INC BELMONT WASHINGTON 31 5 4

D ELROD BELMONT WASHINGTON 31 5 4

J ERCHAK ET AL BELMONT WASHINGTON 31 5 4

J R HUML BELMONT WASHINGTON 3132 5 4

T N LITTLETON BELMONT WASHINGTON 31 5 4

F ROTE BELMONT WASHINGTON 31 5 4

TAYLOR ET AL BELMONT WASHINGTON 313225 5 4

01
7 WALKER BELMONT WASHINGTON 31 5 4

J

J T EDGE BELMONT WASHINGTON 26 5 4

O N PERKINS BELMONT WASHINGTON 2526 5 4

N D MOORE BELMONT WASHINGTON 25 5 4
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13D
AREAS WHERE MINING IS PROHIBITED OR LIMITEDPermit Area

is
1 Does the permit area included in this permit application

include any area dedicated as a nature preserve pursuant
to Chapter 1517 Ohio Revised Code Yes No
If yes submit proof of valid existing right

NA NO PERMIT AREA

2 Does the permit area included in this permit application include

any area within one thousand feet of the waterlines
of any wild scenic or recreational river dedicated pursuant
to Chapter 1501 Ohio Revised Code Yes No If

yes submit proof of valid existing right
NA NO PERMIT AREA

3 Does the permit area included in this permit application
include any area within the boundaries of the following
systems national park national wildlife refuge national

trails national wilderness preservation national recreational

areas or wild and scenic rivers or river corridors including
those rivers under study Yes No If yes submit

proof of valid existing right
NA NO PERMIT AREA

4 Does the permit area included in this permit application
include any federal lands within the boundaries of any
national forest Yes No If yes submit

approval of the US Secretary of Interior of proof of valid

existing right
NA NO PERMIT AREA

5 Will operations in the permit area conducted under this permit
adversely affect any publicly owned park or place included on
the National Register of Historic Places Yes No
If yes submit joint approval from the chief and the federal
state or local agency with jurisdiction over the park or places
or proof of valid existing right

NA NO PERMIT AREA

6

0

of valid existing right
NA NO PERMIT AREA

Will operations in the permit area conducted under this permit
affect land within one hundred feet of the outside rightofway
of a public highway Yes No If yes list the

highways in the space below and submit Attachment 9 or proof
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14D7 Will operations in the permit area conducted under this

permit affect land within three hundred feet of any occupied

dwelling Yes No If yes list the name of the

owners in the space below and submit Attachment 10 or proof
of valid existing right

NA NO PERMIT AREA

0

8 Will operations in the permit area conducted under this permit

affect land within three hundred feet of any public building school

church community or institutional building or public park
Yes No If yes submit proof of valid existing right

NA NO PERMIT AREA

9 Will operations in the permit area conducted under this permit
affect land within one hundred feet of a cemetery Yes No
If yes submit proof of valid existing right or appropriate

authorization to relocate the cemetery
NA NO PERMIT AREA

10 Will operations conducted during this permit result in the

extension of any part of the pit within fifty feet of horizontal

distance to any adjacent land or water in which the applicant does not

own either the surface or mineral rights Yes No If yes
list below the names of the adjacent owners and submit Attachment

11
NA NO PERMIT AREA

E AREAS WHERE MINING IS PROHIBITED OR LIMITED Permit and Shadow Area

Are there areas within the proposed permit area shadow area or

adjacent areas designated unsuitable for coal mining operations
under rule 150113307 of the Administrative Code or under study
for designation in an administrative proceeding under this rule

Yes X No

1 If yes to the item above did the applicant make substantial

legal and financial commitments in the proposed areas prior to

January 4 1977 Yes No

2 If yes to item 1 above submit as an addendum to the permit

application information supporting the assertions that the

commitments were made prior to January 4 1977
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PERMIT TERM AND EXTENT Permit and Underground Workings

1 Anticipatedactual date for
a Starting mining operations OCTOBER 1 2002

b Terminating mining operations JANUARY 12005

2 Does the applicant propose a permit term in excess of five 5
years Yes X No If yes submit an addendum with

the information required by 150113403E3 Ohio

Administrative Code

3 Indicate the following acreage figures
a Total Acres NA Permit area

b Total Acres 8494Underground Workings

4 Horizontal extent of underground workings over life of permit
in acres
a Full coal Recovery NA
b Room and Pillar 8494 ACRES

G PUBLIC NOTICEPermit and Shadow Area

1 In the space below provide the name and address of the public
office where a complete copy of this permit application is to

be filed
SEE ADDENDUM TO PAGE 15G2

2 In the space below list name and address of the newspaper and
submit an addendum providing the text of the advertisement that

is to be published in a newspaper of general circulation in the

locality of the proposed operation Note The advertisement is

to provide the information required by paragraph A of rule

150113501 of the Administrative Code
THE TIMES LEADER
200 SOUTH 4TH STREET
MARTINS FERRY OH 43935
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PUBLIC NOTICE

Pursuant to Section 150113501 of the Ohio Administrative Code notice is hereby given that

AMERICAN ENERGY CORPORATION 43521 Mayhugh Hill Road Beallsville has submitted an

Adjacent Area Application to the Ohio Department of Natural Resources Division of Mineral

Resources Management

AMERICAN ENERGY CORPORATION 43521 Mayhugh Hill Road Beallsville Ohio

43716 has submitted an underground coal mining application designated as D04254 to

the Ohio Department of Natural Resources Division of Mines and Reclamation The

proposed additional acreages for permit D0425 is
located in sections section 1 and 7 in

Wayne Township and 31 25 32 and 26 in Washington Township in Belmont County

The area is located in the Armstrong Mills Woodsfield and Cameron Quads 7 V2 minute

U S G S Quadrangle maps South of State Route 148 immediately North and East of

Beallsville Ohio The proposed underground workings encompass 7945 Acres Coal in

this underground area will be removed using partial coal recovery methods ie room and

pillar mining

The Adjacent Area Application is on file at the Belmont County Courthouse Recorders

Office Main Street StClairsville Ohio 43950 for public viewing Written comments or

requests for informal conference may be sent to the Chief Department of Natural

Resources Division of Mineral Resources Management 1855 Fountain Square Court

Columbus Ohio 43224 within thirty 30 days of the last date of publication of this notice
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PROOF OF PUBLICATION

The State of Ohio

County of Belmont ss

The undersigned being sworn

says
that he or she is an employee

of Eastern Ohio Newspapers Inc

A Corporation publisher of the

Times Leader a newspaper

published in Martins Ferry

Belmont County Ohio each day

of the week and

of general circulation in said city

and county that it is a newspaper

meeting the requirements of

sections 712 and 572101 Ohio

Revised Code as amended

effective September 24 1957 that

affiant has custody of the records

and files of said newspaper and

that the advertisement of which

the annexed is a true copy was

published in said newspaper on

each of the days in the month and

year stated as follows

2002

Subscribed brAffiant and sworn

to before me this day

of = AD 2002

Notary Public

REBECCA L ANDERSON

i iotary Public State o
f Ohio

2006My Commission Expires Nov 25

7
1 C

Printers Fee S
O

Notarys Fee $

The Times Leader
Martins Ferry Ohio

Pursuant to Section

150113501 of the Ohio
Administrative Code
notice

is hereby given

that AMERICANENERiGY CORPORATION
43521 Mayhugh Hill

Road Beallsville has
submitted an Adjacent
Area Application to the

Ohio Department of

Natural Resources
Division of Mineral

Resources Management
AMERICAN ENERGY
CORPORATION 43521

Mayhugh Hill Road
Beallsville Ohio 43716
has submitted an
undergroundcoal miningapplication

designated as004254to the Ohio

Department of Natural

Resources Division of

Mineral Resource

Management Theproposedadditional

acreages for permitD0425
is located

insections1 and 7

in Wayne
Township and 31 25 32
and 26 in Washington

Township in Belmont

County The area is

located in
the

Woodsfield and
Cameron Quads 7 12
minute USGS
Quadrangle maps
approximately 25 miles

south of State Route 148
immediately North and

East of Beallsville Ohio
The proposed under
ground workings encom=
pass 7946 Acres Coal in
this underground area
will be removed using

partial coal recovery
methods ie room and

pillar mining
The Adjacent Area

Application is on file a
t

the Belmont County
Courthouse Recorders

Office Main Street St
Clairsville Ohio 43950
for public viewing
Written comments or

requests for informalconferencemay be sent to

the Chief Department of

Natural Resources

Division of Mineral

Resources Management
1855 Fountain Square
Court Columbus Ohio
43224 within thirty 30
days of the last date of

publication o
f

this notice

TE ADV 4 TUES
SEPT 3 10 17 24
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16PART
2 ENVIRONMENTAL RESOURCES INFORMATION

PO
CULTURAL HISTORIC AND ARCHEOLOGICAL INFORMATION Permit and

Planned Subsidence Area

1 Are there any cultural or historic resources or structures
listed or eligible for listing on the National Register of

Historic Places within the proposed permit or planned
subsidence area Yes No If yes submit an

addendum describing the resources and structures including
the location and submit Attachment 27 or 27A as appropriate

NA NO PERMIT OR PLANNED SUBSIDENCE AREA

2 Are there any know archeological sites within the proposed

permit or planned subsidence area Yes No If

yes submit an addendum describing the site including the

location and submit Attachment 27 or 27A as appropriate
NA NO PERMIT OR PLANNED SUBSIDENCE AREA

3 If applicable based upon the review of the proposed planned
subsidence areas and the completed Attachment 27A for the

initial six months of projected mining have any properties
listed or eligible for listing on the National Register of

Historic Places been identified Yes No If

yes submit an addendum listing each property identified

NA NO PERMIT OR PLANNED SUBSIDENCE AREA

4 Submit an addendum indicating the method to be used to identify
historic properties on planned subsidence areas as mining

progresses
NA NO PERMIT OR PLANNED SUBSIDENCE AREA

B GEOLOGY DESCRIPTION Permit and Shadow Area

1 Submit an addendum describing the geology within the proposed

permit area and shadow area down to and including the first

stratum below the lowest coal seam to be mined or any aquifer
below the lowest coal seam to be mined which may be adversely
affected by mining The description shall also include

information on the areal and structural geology of the permit
and shadow area and any other geologic parameters which may
influence the probable hydrologic consequences and protection
of the hydrologic balance from material damage outside of the

permit area
SEE ORIGINAL PERMIT D0425 AND ADDENDUM TO PART 2 PAGE 16 ITEM

B1

2 Submit an addendum describing how the areal and structural

geology may affect the occurrence availability movement
quantity and quality of potentially affected surface and

ground waters per paragraph C of rule 150113413 of the

Administrative Code
SEE ORIGINAL PERMIT D0425 AND ADDENDUM TO PART 2 PAGE 16 ITEM

B2
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ADDENDUM TO PART 2 PAGE 16 B1
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

Page 1 of 2

GEOLOGY DESCRIPTION

Stratigraphy of the proposed permit area is formed by the Monongahela formation of the

Pennsylvania period and the Dunkard group of Permian time The primary strata of both

sections consists of an alternating sequence of limestone sandstone clay shale claystone

soapstone and coal

The Monongahela formation is approximately 245 feet thick In ascending order it

occupies the interval from the Pittsburgh No 8 to the Waynesburg No 11 coal bed The primary

rock units are limestone shale and claystone Limestone forms 44 to 68 percent of this

stratigraphic interval

The Dunkard group is

250 to 300 feet thick occupying the interval from the Waynesburg

No 11coal bed to the ground surface The primaryrock units here are shale and claystone

These soft units form about 85 percent of this stratigraphic interval

The constrained zone affords the main safety against inflow of groundwater into the

CENTURY MINE The nature and thickness of the individual beds found here are of particular

importance Through extensive core drilling multiple beds of claystone with total thicknesses

of 79 to 108 feet have been identified These claystone beds are relatively impermeable and

generally capable of absorbing large amounts of strain energy before fracture In the application

area it is our opinion that sufficient claystones are inplace to provide an adequate barrier against

inflow from surface water The rock strata ofBelmont County typically form a gentle monocline

that dips southeasterly at grades less than one percent This dip trend accurately represents the

application area with the base elevation of the No 8 seam ranging from approximately 680 ft in

the southeast corner to approximately 715 ft in the northwest comer

The orientation of the majorjoints in rock and face cleat in coal is approximately N 75°

W The minor joints and butt cleats are generally perpendicular to these N 15° E

Geology and Coal Resources of Belmont County OhGeological Survey Professional

Paper 380 reports that a small domeshaped anticline lies in eastern Belmont County primarily

in Mead Township This structure is

located over five miles northeast of the CENTURY MINE

application area and therefore is not expected to have an impact on ground water flow in the

application area

In addition there is a graben structure that passes through portions of Belmont County

This graben has been tracked through the adjacent Powhatan No 3 Mine and enters the No 6

reserve on the eastern boundary It proceeds in a southwesterly direction turns approximately 90

degrees proceeds in a northwesterly direction then turns again and proceeds in a general
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ADDENDUM TO PART 2 PAGE 16 Bl
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

Page 2 of 2

westerly direction off the neighboring Powhatan No 6 mine property

The structural contours of the No 8 Seam indicate that the graben is

made up of a series

of slumps in the deposit indicated by a thickening of the seam at the bottom of the structure

This structure apparently affected the structural contours to the north of the graben but these

effects do not extend into the application area

4
P
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ADDENDUM TO PAGE 16 B2
AMERICAN ENERGY CORPORATION

CENTURY MINE
PERMIT D0425

Geological Impact of Coal Removal Upon Ground Water

s

The geological impact of coal removal according to the PHC is expected to vary

from short term to long term The Pittsburgh No 8 coal seam will be mined and in this

area has dip of approximately 05 to the southeast with the strike to the northeast

Ground water occurs in this area in several disconnected saturated zones associated with

the occurrence of the coal seams and underlying clay stone units that prevent downward

migration of the ground water Ground water is generally limited to within the first 100

ft of the surface Since primaryporosity in the rock units

is poor nearly all of the ground

water in this area of Ohio occurs as secondary porosity in the joints cleats fractures and

bedding planes of the rocks

This area will be mined using partialrecovery mining techniques from which

there will be no subsidence or disruption of the groundwater Impacts of coal removal

upon the groundwater are not anticipated Low extraction ratios and high safety factors

assure no subsidence during mining of the gate sections Impacts to individual water

supplies are addressed in the addendum to page 18 F1 The PH addresses impacts to

aquifers
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17B3 For those areas to be affected by underground mining surface

operations where removal of the overburden down to the level

of the coal seam will occur submit Attachment 12s as

is required by paragraphs C2a and C of rule 150113413
of the Administrative Code

NA

4 For those areas within the shadow area where the stratum above

the coal seam to be mined will not be removed submit Attachment
13s as required by paragraphs C 2 d and e of rule
150113413 of the Administrative Code

SEE APPROVED TEST HOLE VARIANCE REQUEST AND ATTACHMENTS

C GROUND WATER INFORMATIONPermit Shadow Area and Adjacent Area

1 Submit an Attachment 14B which describes the ground water
hydrology of the proposed permit area shadow area and
adjacent area The Attachment 14B is to include information
on each waterbearing stratum or zone as required by paragraph
D of rule 150113413 of the Administrative Code including
the first waterbearing stratum below the coal to be mined

SEE ATTACHMENT 14B AND ADDENDA

2 Are there any wells on the proposed permit area shadow area
and adjacent area X Yes No If yes submit

Attachment 14C

3 Are there any springs on the proposed permit area or

developed springs on the shadow area and adjacent area
X Yes No If yes submit Attachment 14C

4 Are there any public water supply sources on the proposed
permit area shadow area and adjacent area Yes

X No If yes submit Attachment 14A Attachment 14D
and show location on the hydrology map

5 Submit Attachment 14A for representative wells and developed
springs as required by paragraph D4 of rule 150113413
Based on this data identify the seasonal variations of ground
water quality and quantity

D SURFACE WATER INFORMATIONPermit Shadow Area and Adjacent Area

1 List the name of the watershed that will receive water
discharges from the proposed permit shadow and adjacent
areas as listed in the Gazetteer of Ohio Streams published
by the Ohio Department of Natural Resources

CAPTINA CREEK

2 Are there any perennial or intermittent streams or other
surface water bodies on the proposed permit shadow area
and adjacent area X Yes No If yes submit

Attachment 14A and Attachment 14D and show location on

application and hydrology map
SEE ATTACHMENT 14A 14D AND APPLICATION AND HYDROLOGY MAP
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March 21 2002

Mr Michael S Sponsler Chief

Ohio Department of Natural Resources

Division of Mineral Resources Management
1855 Fountain Square Court Bldg H2
Columbus Ohio 432241383

Attn Mr George Mychkovsky Geologist

Dear George

R i1 2Q 2

The American Energy Corporation is preparing an application to add 4060 acres of underground

Pittsburgh No 8 Seam reserves adjacent to our currently approved underground mining area
referred to as CenturyMine Permit D04253 The proposed workings are located in Sections 7

1 T6 R5 Wayne Township Sections 13 14 19 20 25 26 31 32 T5 R4 Washington

Township Belmont County Ohio and Sections 6 12 T5 R5 and Sections 30 36 T4 R4
Sunsbury Township Monroe County Ohio With the exception of the mains and entries American

Energy Corporation plans to use fullrecovery mining for the entire application area

The Pittsburgh No 8 Coal seam ranges in elevation from approximately 610 feet to 711 feet msl
with overburden ranging from approximately 280 feet to 676 feet within the proposed shadow area
The lowest overburden thickness of 280 feet was determined at the low spot near Section corner 32

26 31 25 Due to the fact that the Pittsburgh 8 coal lies at least 280 below the surface there is no

potential for acid mine drainage All water that cannot be utilized within the mine for dust control

will be pumped to a surface sediment pond for treatment if necessary before being released to the

stream system

Pursuant to OAC 150113413 C2eii twentysix 26 test holes are required A total of

nineteen 19 test holes are being submitted with this request Attachment 13s for thirteen 13 of

the test holes are being submitted twelve 12 of which have complete chemical analysis The

remaining seven 7 one Attachment 13 and 6 drill logs being submitted represent geologic data

only In summary seven 7 test holes are lacking pursuant to the above referenced rule See

attached Addendum to this variance request

The following information is submitted in support of this request

1 A Test Hole Variance Request Map showing existing test holes their surface

elevations their coal elevations and the structural contours based on these holes and the

surrounding test holes The proposed mining area boundary and panel layout hydrologic

boundary and location of geologic cross sections are also shown on the map
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March 21 2002

Page 2

2 Logs of test holes andor Attachment 13s for each hole

3 A total of two 2 cross sections A A and B B one along strike and one along dip

We believe that all the data submitted with the original permit application and the previous adjacent

area application D04251 combined with the information submitted herein demonstrates that the

structure and stratigraphy of this application area is well known and adequately represents the

conditions of the proposed shadow area Your prompt review and approval of this variance request

is appreciated

The approved test hole variance request with all attached information will be submitted with the

application Should you have any questions please contact me as soon as possible

Sincerely

is

Enclosures

cc American Energy Corporation

File

0

Jack A Hamilton Associates Inc

Consultants for American Energy Corporation

Ellen M Greer Permitting
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0 ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

APPLICATION D04253

Test Hole Location

Surf

Elev

Top of

Coal Elev

Overburden

Thickness

Attachment

13

Drill

Log

Chemical

Analysis

AEC200001 NE Qtr Sec 36 1023 682 341 X Yes

AEC200002 NE Qtr Sec 30 1264 664 600 X Yes

AEC200003 NE Qtr Sec 31 976 676 300 X Yes

AEC200004 NE Qtr Sec 19 1267 670 597 X Yes

AEC200102 NE Qtr Sec 25 1239 677 562 X Yes

AEC200104 NW Qtr Sec 31 1004 676 328 X Yes

AEC200110 NW Qtr Sec 36 1267 687 580 X Yes

AEC200114 SE Qtr Sec 30 1315 641 674 X Yes

AEC200116 SW Qtr Sec 31 1225 688 537 X Yes

AEC200124 SE Qtr Sec 7 1140 711 429 X Yes

AEC200125 SW Qtr Sec 1 1220 707 513 X Yes

CLC200129 SE Qtr Sec31 1210 688 522 X No

N9415 SE Qtr Sec 36 1199 653 546 X No

N9416 SE Qtr Sec 25 1279 677 602 X No

N9417 NW Qtr Sec 6 1183 707 476 X No

N9441 NE Qtr Sec 5 1149 676 473 X Yes

NA8710 SE Qtr Sec 30 1332 656 676 X No

DDH09 NE Qtr Sec 24 1120 610 510 X No

Y 07 SE Qtr Sec 1 1060 701 359 X 17771

N9441 located outside proposed shadow area south of southwest corner

DDH09 located outside proposed shadow area south of northeast corner

AEC200002 located outside proposed shadow area east of southeast corner

NA8710 located outside proposed shadow area east of southeast comer

AEC200114 located outside proposed shadow area east of southeast corner
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ATTACH NT 13

DIAMOND DRILL HOLE

YO7

FOR 4 G M I

Latta Boan Proper
ON batwAnn nnl

C rabap eek
HOLE NO T

Field Engineer Kim Cecil
Surface Elevation 1060

MIA 15767

Drill Hole Coordinates State Plane 1927 NA Datum DAT 6x67 16

Northing 683189

Easting 24158881nt

Drilling Company Leroy G Hetager Inc

STATE Ohi

DRILL NO I

•x
Pate I CLASSIFICATION

THICKNESS OF
uTRATA

INS
FEET 46W

DEPTH FROM
SURFACE

INS
FEET

i

Surface sand and silt soft 0 c U C v e

Brown sandstone coarse grained 210 260 S e 5

tarry sanrictann nnnrgg +iwi

C N e V

+^111
F n

1

0 1 1
4r

S

frc C

CL V
Gray sandstone 11 0 810 1

1 G S e

Green shale 218 838 pieGray
limestone 2 4 860 ck•GS C

on stale 8 e 0 940 CM e h

Limestone 3 2 9712 G k G S c

Shale Fray 2 10 100 0 G An

Mack shale 0 10 100 10

Gray 1iiey nhal 9 2 110 0
Ce

r1AY 117 9
CS•

1 21 G
ivy

Gray shale Limestone 152 2

Black shale r 152 6 C• G

Green shale
3 1560 e r

Red shale 0

Gray limey shale 10 0

6 9

166

shale 0

STARTED 28®67
COMPLETED

29467
9® TOTAL I

con

3

tinue

lI

16 o

top e 2

Cry •

FORM 2

r

e

e

a
A

E
C

05642



DIAMOND CORE DRILLING
P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

DIAMOND CORE DRILL HOLE RECORD

FO Y 0 COAL CO
an rope y oca

ADDRESS MM in a FED DATF
2®1667

ON between twp road 103 a WP See I Wayne poCOUNTY Belmont
STAT

Crabapple 6reek W of twn line

••TR•t7
IHOLE NO Dm7

SIZE HOLE 40 EL DRILLER
1 ARMIMtTIT

DRILL NO

9®

Ohio

1

1
1ParePe CLASSIFICATION

THICKNESS OF
STRATA

INS
FEET THS

DEPTH FROM
SURFACE

INS
FEET TH S

Gray limestone

1
1 15 6 315 6 Gitts•

Gray limey shale 7 1
6

1
1

323 0 Ot L W

Gmy limestone 2 7

1

325 7 GK L
2 6 1 323 1 Gm er

Black shale 0 6 323 7 GGOl
COAT 1 0 329 7

Gc t• c

Gray limestone 16 346 0 e
Gray clah shale

COAL ROOv boa I

hBinder sle
1

9

2

1

2

3531

11

11

z_GC

hi

COAT 5 1 1
i

131
Cif

ao sh gl p

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight
Erodible evvery mmoderate sslight

Htr Zoc LSD 3 LI°n
LLy R0•1 Lli i 7 4 c9

•6Zc• Ott

STARTED 2IIm67 COMPLETED 2146
FORM 2

IS TOTAL

3

62J

0

0

3 0

2L O

C4r

c
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9
INC

IAMOND CORE DRILLING
P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

DIAMOND CORE DRILL DOLE RECORD

FOR
Y 0 COAL Ca PA11Y ADDRESS Martnes Ferry Ohio

DATE 21667 9®
Latta Boan Property located between

••ON ttWP road 103 AndCnrab TWP Sec1 Wayne rI1cCOUNTY Belmont
TATF 0

apple Creek v Df twp ISM
HOLE NO MH17 SIZE HOLE EL DRILLER FX =ITT

DRILL NO

Page J L CLASSIFICATION® THICKNESS OF
STRATA

INS
FEET THS

DEPTH FROM
SURFACE

INS

FEET THS

I••G
1

1

Green shalo 2 0 169 0 Ii2

Gray sandstone 310 172 0 1
1 cs

Green shale 2 8 174J 8 G e

G
r

limestone 127 187J 3 G

Green weathered shale 1 138J 6 1

t W
1

Rod shale 1 6 190 0 C•
Green shale with some red l 15100 P051 0 ee`
Gran limestone

I

6 0 211 0 GktS

Green shale 4 0 21 IS
J

0
e if

Green sh^7 e c G

w i t h vq 1 Ci C• t

Mack shale 3 3 269 3 66 Lw I

J•COAL rk JV tJ
2 6 271 9 •n4••v

Gray shale 90 3 232 0

Gray lime stoio 8 0 290 0 C

COAL 18 291 E

rminder 0 3

0

7
7

291

292

11

6

w

Gxa•t r7 sir •h•l e

Gray limestone

2
1

0

5 0

23

295

6

6

e 11 C tit

G

1
< t s

P Black Limestone 0 6 30 0

in

C Vv

y

STARVED

2867
COMPLETED

211 67
9g 8®TBL

oo tinu on p go 3

PORN a
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ATTACHMENT 13

DIAMOND DRILL ROLE

DDH09

Field Engineer Kim Cecil

Surface Elevation 1120
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 6778901® plugged`
Easting 2431025

Drilling Company

Thickness Total Dept h
r0

Feet Inches Feet Ines

Surface 15 0 15 0

Dri n and Gray Sandstone 5 11 20 11 C5diiii•S2 23 3 c

ClaSoft Ora 8 8 1 31VeRed
Clangs Not Recovered 1 36 0

i

c V <

eVSoft led 4

Gre+yy Shale 10 b 60 5
l

e m
Ora SAndV Shale 6 66 10 G 5

Gray Silty Shale 1514 82 2 C o
s Shale 1 8 8 10 C5

Soft Red glat Not Cored 89 2 v

Orgy Sandy shale 6 9 95 U C s f

Bed Shals 1 6 97

they Shale 3
Red and Grar hats 3 20

Gray Sandy Shale 34 1
uus Shale 8 126 6 ate

Fine Grained EhW Sandstone 4 0 130 3
Sha3as 4 2 8 c s

Soft Dark Calcareous Clay 4 1140 0 c e

Black Shale 0 5 140 5 ac C>

Coal W sk
of

Q Nom t i 1
4 0 144 5 ac e v

Hard Calcareous 43 5 157 10 ac Ci

Grey Sandy Shale 9 10 167 Is C 5 e

Gray weareoue MAY 0 173 8 ph a _

Gray Sandy Shale 3 10 177 C s e

aCl 1 10 179 a
l e

Red Clay 2 7 181 11 C e•

Ci 5 11 187 10 a C

Gray Shale 10 10 198 8 C ale
Coal VS g 1

1 A ii

`tA V 2 201 10 oe eV

Pyrite 0 2 202 0 Gi_C S

2 20 2 OIC _

Arg llaceous Limestone 5 5 210 7 C K t 5

Calcareous 0 21 K C J

Gray Sandy Shale 6 225 11

rw shams ••Cw•

2 230 a
it

Dark Gray ShU 2 7 v
_
I

of

5
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0

Feet Inches

pth

Feet

Gray 5 244

Soft Dark gray Clq 2 2146

Shaley Coal 11 247

Bray Sha3a 252

Gray Sandy Shale 4 0 256

Gray Carbonaceoo Sandstoae5 1 261

Gray Samar Shale 10 2W
Gray Shale 7 266

Shaley Coal +rl y• • s by r 14 if 0 9 267

Soft Gray Clay 2 0 269

Gray Limestone 3 2 272

Hard Grar May 4 4 276

Gray Argillaceous Limestone u 2 287
Soft Gray Clay 3 8 291

Gray Argillaceous Limestone 2 293
Soft Pyritic Clay 1 9 295

Gray Sandy Shale 2 7 298
Fine Grained Gray Sandstone 6 11 305
G ray Sandy Shale 3 308
Green Shale 1 0 309

7

10

9

0

Pilo
P

+wa U
Green Shale

Z
0

O
11

iii
311

V
11

C C

G W
Gray Argillaceous Limestone 9 0 320 11 C c C5
Green Shale 3 214 8 e
Bed Shale 0 8 325 4 Cm
Gr Argillaceous Limestone 9 0 334 4 G K Gs

Gray Limestone 3 337 9 a v

Gz ous Shale 6 6 3 3 c e
Gray Calearsous Clay 3 3 347 6 G tc cv
Gray Silt Shale 20 6 0 z

Gray Argillaceous Shale 114 11 382 11 C

Green Shale 17 3814 6 C
Gray Limestone 6 3 390 9 G I< C s

Gray ous Shale 6 9 397 6 G m e

Gray Silty Shale 3 402 9 C kv• e
Gra Argillaceous Shale 6 9 1j09 6 GG
Black Carbonaceous Shale 2 433 a c C C _•

Coal 2 2 415 10 G e V
Black Shale 2 0 417 10 c GtM
Dark Gray Shale 3 2 1421 0 C vl e

Gray Shale 427C w_ CI

Sandy Shale 1 2 28 6 C s C
Gray Shale 7 5 435 11
Coal 0 9 436 8 CAL _

Gray shale 3 1 1S39
° 9 C

coal 0 7 ta40 h `cv
Black Shale 1 0 144 GC C w•

0 7 14111

IBlack Shale 0 13 1412 10 cc

Gray Argillaceous Shale 19 5 462 3 L n4 e ti

Dark Shale 6 470 9 G rn e W

Gray Argplaceam Limestone 5 2 175 11

2 2 78 v
0 6 1478 G

•

Gray Shale 3 8 2 G v
n

e y

D= Gray IS
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••fu

Fact
l

Hard Gray Idimptone 1 108 may
Medium Grar I+imeatone 2 0 1 3

Hard Gray Limestone 2 0 49

Medium Gray Calcareous Shale 3 0 196 3

Gray and radium Gr Shale 2 8 8

Gray Clay Shale With Calcareous Modules 0 6 1199 2

Gray Shale with Limestone Bands 0 6 1199 8

Gray Clay Shale 2 3 501 11

Dark G to Black Shale 0 502

Roof Coal 1 2+ 2 503 6 2

Dar Gray to Black Shale n 212 50 9

Gray Shale 1
I r Slate

Slightly Bony Coal o 11li o
ll

81A
Coal few thin fnaian streaker

occasional pyrite

Medium Gray Shale 0 o24
506

06 51A
Coal vertical fracture few

No 8 coal funian lenses

51 Dark tray Shale 0 014 508 712
Coal o 238 508 9

e 0 028 508 10

Coal
Coals thin tnaian streaks o 512 5

0
9 •2

Medium Dry Shale 2 312 512 0

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

FL Rocv gq •v

y Z72
IkSIZ00 F

t G
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ATTACHMENT 13

DIAMOND DRILL DOLE

NA8710

Field Engineer Kim Cecil

Surface Elevation 1332 721111

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 676339

Easting 2426242

DRILL HOLE N Drilling Company

DRILLING FOR

SURFACE ELE

LOCATION

L J Hughs Sons Inc

OHIO MONROE COUNTY

SUNSBURY TOWNSHIP
SOUTHEAST 14
SECTION 30

kMRICK

LEVELAND OHIO

t 16 1987

Y 27 1987

FORMATION STRATA THICKNESS DEPTH FROM SURFACE 1 fa

•
• c

CASING 1800 1800
GREEN SANDSTONE 1200 3000 Se5
RED AND GREEN SHALE 1500 4500 Carr Gh
RED AND GREEN CLAYSTONE 1500 6000 e V GY
GREEN SHALE 1500 7500 GH ee

RED CLAYSTONE 1000 8500 CV e

GREEN SHALE 1340 9840 C 60 e
RED AND GREEN SHALE 360 10200 CN e

GREEN SHALE 600 10800 cm e
GRAY SANDSTONE 700 11500 C5 •
GREEN SHALE 470 11970 e vrr C`

RED AND GREEN SHALE 420 12390 Gvr1 C

GRAY CLAYSTONE 500 12890 Cv eV
GRAY SHALE 110 13000 Cw
GREEN LIMY SHALE 700 13700 61ty
RED CLAYSTONE 350 14050 V e V

GREEN SHALE 750 14800 e meil
RED AND GREEN SHALE 470 15270 Cv_ et

GREEN LIMY SHALE 230 15500 G>_GCH

GRAY SANDSTONE 290 15790 e

GREEN SHALE 210 16000 Cy `
RED CLAYSTONE 500 16500 CV t
GREEN SHALE 1400 17900 Ci_r z

RED SHALE 2100 •• 20000
GREEN LIMY SHALE l 1 9 0 2 1 1 9 0 k G vr a

•

RED AND GREEN CLAYSTONE 1610• 22800 c c JGREENLIMY SHALE 700 23500 CIt

GREEN SHALE 1500 25000 I cdz•r er<

e
1
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V

U
• HUGHES ONS9 INC

THE LORTH AMERICAN COAL CORPORATION

CONTINUATION OF DRILL HOLE NO NA8710

25000

FORMATION STRATA THICKNESS DEPTH FROM SURFACE

RED AND GREEN CLAYSTONE 580 25580 V e 1

LIMESTONE 250 25830 Glc CS

RED AND GREEN CLAYSTONE 130 25960 C Y

GREEN LIMY SHALE 540 26500 Gk k4

GREEN SHALE 200 26700 kw e

GRAY SANDSTONE 390 27090 5 C

GREEN SHALE 650 27740 G vimBRED
SHALE 260 28000 e

GREEN SHALE 2500 30500 C Pyi e
V e

GRAY CLAYSTONE 600 aii nn

313 10

eGCC
COAL

GRAY SHALE

210
050 WASHINGTON No12 31360 e

l

vn

COAL 100 31460 Cee

GRAY CLAYSTONE 290 31750 C V tv

GREEN CLAYSTONE 1030 32780 c Vev
RED CLAYSTONE 660 33440 CV

GREEN SANDY SHALE 560 34000 S

GRAY SANDY SHALE 1660 35660 C e

GREEN SHALE 160 35820 C ko

COAL 055 35875 GG C_

GRAY SHALE WITH PYRITE 045 35920 GCMG m
COAL 0 2 WWAYNESBURG A 35940 GC Cv

GRAY SHALE 030 35970 Cam G•

COAL WITH SHALE STREAKS 650 36620 aeelm

GRAY SHALE 080 36700 eyv1G•

LIMESTONE WITH SHALE 300 37000 ct GSe

GREEN LIMY SHALE 850 37850 0K6 i_r

GRAY SANDSTONE 650 38500 C e5

GREEN SHALE 380 38880 e iv e

LIMESTONE 130 39010 Gk C

GREEN LIMY SHALE 150 39160 C4 K6
GRAY SANDSTONE 560 39720 G e 5

GREEN SHALE 490 40210 C wl e

LIMESTONE 450 40660 G K CS
GRAY CLAYSTONE 310 40970 C Ve
BLACK SHALE 050 41020 L c

COAL 060

c
i rS61C ND I6 41080 6eGRAYSHALE 420 41500 Cv_ CA

GRAY SANDSTONE WITH SHALE 820 42320 GSe`GRAYSHALE 250 42570 C w ei

COAL 030 42600 Gcc V 4

GRAY SHALE 050 42650 dvrt el

GRAY CLAYSTONE 350 43000 ev di

LIMESTONE WITH SHALE 2030 45030 u e

GREEN CLAYSTONE 750 45780 C e

GRAY CLAYSTONE 220 46000 Cv v
GREEN CLAYSTONE 160 46160
GREEN SHALE 400 46564 C

2
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U
U HUGHES SONS INC

THE NORTH AMERICAN COAL CORPORATION

CONTINUATION OF DRILL HOLE NO NA8710

46560 PUrl
FORMATION STRATA THICKNESS D

RED AND GREEN SHALE 340 46900 •••

LIMESTONE WITH SHALE 2420 49320 c•K C

GRAY CLAYSTONE 200 49520 r

v
I e v

LIMESTONE WITH SHALE 520 50040 CL K

GREEN CLAYSTONE 410 50450 Cvey
LIMESTONE 1030 51480 ak CS

GREEN SHALE 360 5 18 40 G wr e

LIMESTONE WITH SHALE 4660 56500 GK GS

GRAY CLAYSTONE 240 56740 CV V

GRAY SHALE 030 56 770 w1
COAL 020 SEWICKLEY No9 56790 C v

GRAY SHALE 200 56990 `V1 e

GREEN SANDY SHALE 1010 58000 GSC
GRAY SANDSTONE 1400 59400 Gs e

GRAY SANDY SHALE 100 59500 0 5

GRAY SHALE 645 60145 w e

GRAY SANDSTONE WITH COAL 130 60275 CSc<
STREAKS

GRAY CLAYSTONE 040 60315 CV 1
COAL 120 60435 GC•ty

GRAY SHALE 020 FISHPOT 60455 G`W_

COAL 060 60515
LIMESTONE WITH SHALE 1985 62500 ct K Gs

GREEN SHALE 430 62930 CYne0
GRAY SHALE 500 63430 GMeLIMESTONE970 64400 LiI<

BONY COAL 085 REDSTONE 64485 GGG
LIMY SHALE 250 64735 0Ke r
LIMESTONE 265 65000 6K LS

LIMESTONE WITH CLAYSTONE 1500 66500 eCA 1
S

STREAKS
1

GREEN CLAYSTONE 390 66890 CVl V

GRAY SHALE 050 66940 vK41
c36

BONY COAL 085 ROOF COAL 67025 CG_
GRAY SHALE 085 67110 C •

I

COAL 505 P ITTSBURGH No8 67615 • G

GRAY LIMY SHALE 885 68500
fA K Cyy•

TOTAL DEPTH 685 FEET

25 BAGS CEMENT PLACED IN HOLE

1
4 rk •ac• Lt 3 32 i

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

3
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AwACHNT 13

DIAMOYe3D DRILL HOLE

M9415

0

Field Engineer Kim Cecil

Surface Elevation 11998721111

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 675369

Easting 2420873

Drilling Company L J Hughs Sons H MILLER
DRILL HOLE I

DRILLING FO

SURFACE ELE

LOCATION

DRMA

CASING

ER 4 1994
ER 5 1994

OHIO BELMONT COUNTY

RED SHALY CLAYSTONE
GRAY SHALY CLAYSTONE
RED SHALY CLAYSTONE
GRAY LIMY SHALY CLAYSTONE

RED AND GRAY
SHALY CLAYSTONE

GRAY LIMY SHALY CLAYSTONE

GRAY SHALE
GRAY SHALY CLAYSTONE
RED SHALY CLAYSTONE
GRAY LIMESTONE
GRAY LIMY SHALE
RED SHALY CLAYSTONE
GRAY LIMY SHALE
RED AND GRAY

SHALY CLAYSTONE

GRAY SHALY CLAYSTONE
RED AND GRAY

SHALY CLAY STONE

GRAY LIMY SHALY CLAYSTONE

GRAY SANDSTONE
GRAY SHALY CLAYSTONE
GRAY SANDSTONE

GRAYSHALY CLAYS TONEGRAY
WITH COAL SPARS D

E
P

T
H

FROM SURFACE Pao •••

2000 2000
1610 3610 CVe9004510 V E V

630 5140
860 6000 CA cCV I

1790 7790
1600 9390 Ct K
610 10000 LY_1 GP

440 10440 eV

080 10520 CVev
250 10770
870 11640
130 11770 GV

760 12530 crKGsue

350 12880 •VcV

600 13480 c V t L

350 13830 Lv

560 14390 cIGc

080 14470 Ge CS

220 14690 E_ 4 V

100 14790
260 15050 V c V

030 15080

AEC 05651



Q HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION STRATA THICKNESS

DARK GRAY SHALY CLAYSTONE 500
BONY COAL
COAL WITH PYRITE

NODULES AND SHALE
STREAKS 050

COAL 142 Vic 5k
j a

DARK SHALE 019
COAL 009
DARK SHALE 007
COAL LOSS 030 108
GRAY SHALY CLAYSTONE 805
GRAY SHALY CLAYSTONE

WITH SANDSTONE BANDS 360
GRAY SANDSTONE 4810
GRAY SHALE 150
GRAY SANDSTONE

WITH SHALE STREAKS 180
GRAY SANDSTONE 300
GRAY SHALY CLAYSTONE 010
GRAY SANDSTONE

WITH SOME SHALE STREAKS 570
COAL WITH PYRITE 015
DARK SHALY CLAYSTONE 021
GRAY SANDSTONE 024
GRAY SHALY CLAYSTONE 027
GRAY SANDSTONE

WITH SHALE NODULES
GRAY SANDY SHALE

040

WITH SANDSTONE STREAKS 073
GRAY SANDSTONE 1560
DARK GRAY SANDY SHALE 060
GRAY SANDSTONE

WITH SHALE STREAKS
GRAY SANDSTONE

WITH COAL SPARS
GRAY SHALY CLAY STONE

840

670

WITH LIME NODULES 180
GRAY LIMESTONE 090
GRAY LIMY SHALY CLAYSTONE 430
GRAY LIMESTONE 350
DARK GRAY LIMY

SHALY CLAYSTONE 370
BLACK BONY SHALE 070
GRAY SHALYCLAYSTONE 120
GRAY SANDY SHALE 220
GRAY SANDSTONE 160
GRAY LIMY SHALY CLAYSTONE 210
GRAY SANDSTONE 1000
GRAY SANDY SHALE

WITH SANDSTONE STREAKS 345

2

15080
DEPTH FROM SURFACE

15580
15630

15680
cV Z 15822

15841
15850
15857
15965
16770

17130
21940
22090

22270 GS
22570 cs r

22580 e

23150 e

23165 G_
23186 EVG
23210

L
° 5 e

23237 C V d

23277

23350
24910
24970 Csd

25810 16 1 c

26480 c 5 C

26660 C err

26750 c+I<cS

27180 G
• K Ch

27530 c•KCS

27900 cICC
27970 cc 6lo

28090
28310 t5 L

28470
28680 u

29680

30025

AEC 05652



U HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION STRATA THICKNESS

30025
+

DEPTH FROM SURFACEI C
c

GC

10 •

_
1 • S 50 `

• 1 30035 vtGv
COAL ui

p •
•

GRAY SHALY CLAYSTONE 050 30085 ILA C
COAL WITH PYRITE 028 30113 sG •Vf

DARK GRAY SHALY CLAYSTONE 198 30311 cG
COAL 005 30316 Gc

GRAY SHALY CLAYSTONE 090 30406 V Ci

GRAY LIMESTONE 134 30540 GtCS

GRAY LIMY SHALY CLAYSTONE 710 31250

GRAY LIMESTONE 500 31750 GICS

GRAY LIMY SHALY CLAYSTONE 360 32110 G< Gu

GRAY LIMESTONE 130 32240 KG

GRAY LIMY SHALY CLAYSTONE 770 33010 K Gm

GRAY LIMESTONE 160 33170 1
6 1K r
c

S

GRAY LIMY SHALY CLAYSTONE 600 33770 CK Grp

RED AND GRAY
Y CLAYSTONE 270 34040

SHA L GK Orr
GRAY LIMY SHALY CLAYSTONE 1340 35380

GRAY SANDSTONE
0 L9 c5

WITH SHALE STREAKS 240 3562

GRAY SHALYY CL YSTON 090 35710 pG c

GRAY SHALY LIMESTONE 1960 37670

GREEN LIMY SHALY CLAYSTONE 320 37990 C GenG

GRAY SANDSTONE
70 GS •

WITH SHALE STREAKS 080 380

GREEN SHALE 070 38140

GRAY SHALY LIMESTONE 390 38530 uKGS

GREEN SHALY LIMY CLAYSTONE 090 38620 GK cam

GRAY LIMESTONE 420 39040 ukGS

GREEN LIMY SHALY CLAYSTONE 520 39560 r•l Gh1

GRAY LIMESTONE 270 39830 c•k CS

DARK GRAY LIMY
SHALY CLAYSTONE 130 39960

GRAY LIMESTONE 370 40330 cGKc5

GRAY LIMY SHALE 630 40960 Ca•Gm

GRAY LIMESTONE 350 41310 c
x

GRAY LIMY SHALE 410 41720
90422

WHITE LIMESTONE 570

GRAY LIMESTONE
WITH GREEN LIMY
SHALY CLAYSTONE 790 43080

60 •Kcio
GRAY GREEN LIMY SHALE 280 433

GRAY LIMESTONE 290 43650 uk•5

GRAY GREEN LIMY
SHALY CLAYSTONE 540 44190

DARK GRAY SHALY CLAYSTONE y 120 44310
50443

Gi c G

G
GRAY LIMESTONE 040

304 54
DARK GRAY SHALY CLAYSTONE 180 •Y

45 60 f

DARK SHALE 030 4 6V7 •t

3
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L HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION

BLACK SHALE WITH COAL SPARS 015

PYRITE 002
COAL 058 5K1 e•

DARK SHALE 005
COAL 195
BLACK SHALE WITH

PYRITE AND COAL STREAKS 010
GRAY SHALY CLAYSTONE 205
GRAY GREEN LIMY

SHALY CLAYSTONE
DARK SHALY CLAYSTONE
DARK SHALY CLAYSTONE

WITH COAL SPARS
COAL
GRAY SHALY CLAYSTONE
COAL
BONE
COAL
DARK SHALE
GRAY SHALE
COAL
GRAY SHALY CLAYSTONE
DARK SHALE
GRAY LIMESTONE

WITH SOME SHALE
GRAY GREEN SANDY

SHALE WITH SANDSTONE

1660
030

012
015
018
016
008
008
026
020
119
020
088

1920

STREAKS 920
DARK SHALY CLAYSTONE 390
DARK GRAY LIMESTONE 330
GRAY GREEN SHALY CLAYSTONE 180
GRAY SHALY CLAYSTONE 120
DARK SHALY CLAYSTONE 550
BLACK SHALE 060
DARK GRAY LIMY

SHALY CLAYSTONE 460
WHITE LIMESTONE 1210
GRAY SHALY CLAYSTONE

WITH LIMESTONE NODULES 380
GRAY SHALY CLAYSTONE 160

DARK GRAY SHALY
CLAYSTONE WITH
PYRITE STREAKS

GRAY SHALY CLAYSTONE

110

WITH SHALE STREAKS 054
DARK SHALY CLAYSTONE 033
BONY COAL 005
COAL WITH PYRITE

STREAKS

4

086

44575
44577
44635
44640
44835

44845
45050

46710
46740

46752
46767
46785
46801
46809
46817
46843
46863
46982
47002
47090

49010

CVe

49930
50320 C V c

50650 GKCS
50830 C V e

50950
51500
51560

u ItC
Yh

52020
53230 U1C LS

r
• kGw

53610
53770 C V GI

GLCV

53880

53934
53967
53972

54058
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Q HUGHES SONS INC

is THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION

BONE
DARK SHALE
GRAY SHALY CLAYSTONE
DARK SHALE WITH COAL SPARS

PYRITE WITH COAL SPARS
COAL
GRAY CLAYSTONE
COAL
COAL WITH PYRITE

STRATA THICKNESS

009
012
067
005

£
2009 P hfskh

ih

TO
171
003
301

NODULES 008
COAL 018
COAL WITH PYRITE

NODULES AND STREAKS 007
DARK GRAY SHALY CLAYSTONE 023
GRAY LIMY SHALY CLAYSTONE 819
GRAY SANDSTONE WITH LIME 200
GRAY SANDSTONE 160
GRAY SHALY CLAYSTONE 190
GRAY SANDSTONE 250
GRAY SANDY SHALE

WITH SANDSTONE
AND LIME STREAKS 190

TOTAL DEPTH OF HOLE = 56500 FEET

20 BAGS CEMENT PLACED IN HOLE

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

2 1

S 7 a £ I c Flu

5

54058

f
irDEPTH FROM SURFACE 3 L

54067
rc`C•54079 iti7 c

54146 C Ve54151C Cy

54160 CC•
54331 Gc Cv
54334
54635

54643 01

54661 CA Ct

G•C•Cb54668
54691 e V

55510 C
a KGa

55710 I< G
55870 C c
56060 _
56310

CSC e

G kG
56500

AEC 05655



ATTACENEWT 13

DIANGH D DRILL HOLE

19416

Field Engineer
Surface Elevation

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Kim Cecil

1279 8721111

Northing 680939
Easting 2426487

L J Hughs Sons Inc H MILLER
DRILL HOLE I

DRILLING FO

ER 6 1994
SURFACE ELF

ER 11 1994

LOCATION
OHIO BELMONT COUNTY

FORMATION

CASING
RED SHALY CLAYSTONE
GRAY SANDY SHALE
GRAY SHALY CLAYSTONE
SHALY COAL
DARK GRAY SHALY CLAYSTONE

GRAY SANDY LIMESTONE
GRAY LIMY SHALY CLAYSTONE

STRATA THICKNESS

2000
200
750
080
040
200
300
230

DEPTH FROM SURFACE

2000
2200
2950
3030
3070
3270
3570
3800

Pfv•

r
•
tV

eICs

C

LA

V

CKCS
u KC

KCA CS1045
GRAY LIMY SANDSTONE 710

GRAY SHALY CLAYSTONE 310 4820
5054 cjC_

RED SHALY CLAYSTONE 630

GRAY SHALY CLAYSTONE 370 5820 C V

SHALY COAL 020 5840 cG C_

DARK SHALE 340 6180 If
t

GRAY SHALY CLAY STONE 010 6190 C

BLACK SHALE 120 6310 uC Gc+•

3080 ut

GRAY LIMY SHALY CLAYSTONE 1720
GRAY SHALE 680 8710 Grp c

5090
RED SHALY CLAYSTONE 340

GRAY SHALY CLAY STONE 430 9480 CVOd

RED AND GRAY VeSHALYCLAY STONE 320 9800
0

GRAY SANDSTONE 410 1021
RED AND GRAYW

30111
SHALY CLAY STONE 920

40 S
GRAY SANDYSHALE •610 117W

123 20
GRAY SHALY CLAYSTONE 580

1
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j HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9416

FORMATION STRATA THICKNESS

12320
DEPTH FROM SURFACE

1 O
RED SHALY CLAYSTONE 440 12760 I

r

GRAY LIMY LAYSTONESHALY C 1450 14210 C

RED SHALY
L

CLAYSTONE 970 15180 L

GRAY LIMYSHALY CLAYSTONE 990 16170 uFi•r

RED SHALY CLAYSTONE 170 16340

GRAY SHALE 1660 18000 Cio• e k

GRAY SHALY CLAYSTONE 650 18650 C eV
GRAY LIMESTONE 240 18890 G ••Cs c

GRAY SHALY CLAYSTONE 1110 20000 c v L t

RED AND GRAY
SHALY CLAYSTONE 140 20140

GRAY SHALE 470 20610 L YVT
l

GRAY SHALY CLAYSTONE 200 zvrs iu C V V

GRAY LIMY SHALY CLAYSTONE 590 21400 CkCW
370 21770 GS •5

GRAY SHALY CLAYSTONE 110 21880 cV
GRAY SANDSTONE

C S ••WITH SHALE STREAKS 180 22060

GRAY SHALY CLAYSTONE 060 22120 cVei
BONY COAL 040 22160 acC V

GRAY LIMY SHALY CLAYSTONE 1570 23730 G kciw e

BONY SHALE WITH
n

GRAY SHALE STREAKS 120 23850
COAL 033 Ws 1412 23883 GGv•c

t
BONE 005 23888 e c v c

COAL 132 24020 ad eV c

BLACK SHALE 012 24032 accot c

COAL 023 24055eCVeDARKGRAY SHALY CLAYSTONE 033 24088 Lv eV`

BLACK SHALE 005 24093 6C4VNIIe

COAL 135 24228 GCC_
GRAY SHALY CLAYSTONE 1612 25840 cvie v

GRAY SANDY SHALE 300 26140 L5 c s

GRAY SANDSTONE 660 26800 2 S

GRAY SANDY SHALE 1280 28080 G5 CS

DARK GRAY SHALY CLAYSTONE 090 28170 V_

COLL 086 28256 CC cV c i

GRAY SHALY CLAYSTONE 014 28270 CVc
COAL WITH BONE BANDS 453 28723 ci cV t

GRAY SHALY CLAYSTONE 016 28739 _ z _

COAL 025 28764 0GCIJeBONYCOAL 007 28771 GGc_ c

COAL 100 2 8 871 c
L

BLACK SHALE 004 28875 r
iN1 L F•C

GRAY LIMESTONE 077 28952 ut•5
DARK SHALY CLAYSTONE <rtrrr

WITH LIME BANDS 030 28982

BLACK SHALE 060 29042 114

2
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U
U HUGHES SONS INC

is THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9416

FORMATION STRATA THICKNESS

140
075
015
128
260
420
310

GRAY LIMESTONE
GRAY SHALY CLAYSTONE

m

CLAYSTONE 620

WITH LIME NODULES
GRAY LIMY SHALY CLAY STONE

GRAY LIMESTONE
DARK GRAY SHALY CLAYSTONE

GRAY SHALE
GRAY LIMY SHALY
GRAY SANDSTONE

BLACK SHALE
DARK GRAY LIMESTONE
GRAY LIMY SHALY CLAYSTONE
GRAY LIMY SANDY SHALE

DARK SANDY SHALE
WITH COAL AND
SANDSTONE STREAKS

vAND NODULES•••

690
440
540
160
480

1470

100
170
210
030 rVeA6 •c
140

1700
170
450
320
220
220
510
150
240
190
140

1160
1570
2150
270

1370
570
080

1480
790
580

2780

DARK SHALE 340
DARK SANDSTONEY 020

GRAY SANDY SHALE
GRAY SANDSTONE
DARK GRAY LIMY

SHALY CLAYSTONE
DARK GRAY SHALE
DARK GRAY SHALY CLAY STONE
COAL WITH PYRITE
GRAY SHALY CLAYSTONE
GRAY SHALY LIMESTONE
GRAY LIMESTONE
GRAY LIMY SHALY CLAYSTONE
GRAY LIMESTONE
DARK GRAY SHALY CLAYSTONE
GREEN SHALY CLAYSTONE
GRAY SANDSTONE
GRAY SANDY SHALE
RED SHALY CLAYSTONE
GRAY SHALY CLAY STONE
GRAY LIMESTONE
GRAY LIMY SHALY CLAYSTONE
GRAY SHALY LIMESTONE
GRAY LIMY SHALY CLAYSTONE

GRAY LIMESTONE
GRAY LIMY SHALE
WHITE LIMESTONE
GRAY SHALY CLAYSTONE
GRAY SHALY LIMESTONE

GRAY LIMY SHALY CLAYSTONE
GRAY SANDY SHALE

GRAY SANDSTONE

078

3

29042
DEPTH FROM SURFACE

29182
29257
29272
29400
29660
30080
30390
31010

31700
32140
32680
32840
33320
34790

34890
35060
35270
35300
35440
37140
37310
37760
38080
38300
38520
39030
39180
39420
39610
39750
40910
42480
44630
44900
46270
46840
46920
48400
49190
49770
52550
52890
52910

I

529 p88

tt0t c
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U HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION N9416

RMATION STRATA THICKNESS

GRAY SHALE 126
COAL 020
DARK SHALE WITH PYRITE 013
COAL 072
GRAY SHALY CLAYSTONE 029
COAL WITH SHALE BANDS 061
DARK SHALY CLAYSTONE 090
GRAY LIMESTONE 1690
GRAY LIMY SHALY CLAYSTONE 541
GRAY SANDSTONE 370
GRAY LIMY SHALY CLAYSTONE 440
GRAY LIMESTONE 150
GRAY SHALY CLAYSTONE 300
BONE 034
PYRITE 005
COAL 045
GRAY SHALY CLAYSTONE 076
BLACK SHALY CLAYSTONE 050
GRAY SHALY CLAYSTONE 090
GRAY LIMYSHALE 230
GRAY SHALY LIMESTONE 1120
GRAY LIMY SHALY CLAYSTONE 560
GRAY SHALY CLAYSTONE 170
BONE 012
GRAY SHALY CLAYSTONE 105
BONE 006
BONE WITH PYRITE STREAKS 005
COAL 147
DARK SHALE 004
COAL 006
DARK SHALE 003
COAL 009
DARK SHALY CLAYSTONE

WITH COAL SPARS 010
DARK GRAY SHALY CLAYSTONE 036
GRAY SHALE 028
COAL 541 ft br
BONE WITH COAL BANDS 012
COAL WITH PYRITE

NODULES 011
BLACK SHALE 017
DARK GRAY LIMY

SHALY CLAYSTONE• 790
GRAY SHALE 201

067DARK GRAY SANDY SHALE e
GRAY SANDSTONE

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery rnmoderate sslight

52988
DEPTH FROM SURFACE

53114
53134
53147
53219
53248
53309
53399
55089
55630
56000
56440
56590
56890
56924
56929
56974
57050
57100
57190
57420
58540
59100
59270
59282
59387
59393
59398
59545
59549
59555
59558
59567

59577
59613
59641
60182
60194

60205
60222

61012
61213 I

61280
61500

prei 2
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40

ATTACHMENT 13

D I AkIO1t1D DRILL HOLE

M9417

Field Engineer Kim Cecil

Surface Elevation 1183

Drill Hole Coordinates State Plane 1927 NA Datum X111

Northing 679526

Easting 2413456

Drilling Company L J Hughs Sons Inc
1ILLER

DRILL HOLE NO

DRILLING FOR

SURFACE E LEVAI 12 1994

13 1994

LOCATION

FORMATION

OHIO BELMONT COUNTY

STRATA THICKNESS DEPTH FROM SURFACE

CASING 2000 2000
GRAY AND BROWN SANDSTONE 1200 3200 CS S
GRAY SHALY CLAYSTONE 1010 4210 Cre l

RED AND GRAY
LIMY SHALY CLAYSTONE 1020 5230 CKtm

GRAY LIMY SHALY CLAYSTONE 980 6210 akC

RED AND GRAY
SHALY CLAYSTONE 500 6710 c e v

GRAY SHALY CLAYSTONE 1340 8050 V

GRAY LIMY SHALE 520 8570 Gt•

DARK GRAY LIMY • C W
SHALY CLAYSTONE 653 9223

BLACK SHALY CLAYSTONE 125 9348 GC Ct <

COAL 095 rSVnIS
tQe R4 l7 9443 6GCV <

DARK GRAY SHALY CLAYSTONE 110 9553 CV <V

GRAY LIMY SHALY CLAYSTONE 1227 10780 Gk<cv_<

GRAY LIMY SANDSTONE 6130 16910 c+KCS c

COAL 080 16990
DARK GRAY SHALY CLAYSTONE 030 17020 t

reGRAYSANDY SHALY CLAYSTONE 1190 18210 c+ ck
GRAY SHALY CLAYSTONE 360 18570 L_ tf V

GRAY SANDSTONE 760 19330 CS e S

GRAY SANDY SHALE 390 19720 e5 e 5

GRAY SANDY SHA 310 20030 Cd° c N

GRAY LIMESTONE 120 20150
W

GRAY SHALY CLAYSTONE 800 20950 •v

GRAY LIMESTONE 300 21250

1
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L
U HUGHES SONS RNC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9417

FORMATION
21250

STRATA THICKNESS DEPTH FROM SURFACE P+ ±

DARK GRAY SHALY CLAYSTONE 450
GRAY SANDSTONE 260
GRAY SANDY SHALE 610
GRAY SANDSTONE 450
GRAY SANDY SHALE 100
GRAY SANDSTONE 340
GRAY SANDY SHALE

WITH SANDSTONE STREAKS 100
GRAY SANDY SHALE 100
GRAY SANDSTONE

WITH GRAY CLAYSTONE BANDS 096
GRAY SHALY CLAYSTONE

WITH PYRITE NODULES
COAL
GRAY CLAYSTONE
COAL

070
010 cyS6 j Mv 1
015
025

21700
21960 CSc
22570 It

23020 CS
2312 0 C

S
j c

23460 L5

23560
23660 C5c

23756

23826
23836
23851
23876

L S <

CiAY LJMY SriALX CLAX 1V1vL 114 aa7 7v r crr

BONY COAL 010 24000 Gccv
GRAY LIMY SHALY CLAYSTONE 910 24910 k G
GRAY LIMESTONE 450 25360 cikes
GRAY LIMY SHALY CLAYSTONE 260 25620 j G K Cw
GRAY LIMESTONE 220 25840 C4 k G5
GRAY GREEN LIMY

k
SHALY CLAYSTONE 590 26430

GRAY LIMESTONE 280 26710 UIcCS
GRAY GREEN LIMY

SHALY CLAYSTONE 520 27230
GRAY SANDSTONE 230 27460
GRAY SHALY CLAYSTONE 110 27570 CV
RED SHALY CLAYSTONE 100 27670
GRAY LIMY SHALY CLAYSTONE 750 28420 G kC+
GRAY GREEN LIMY SANDY SHALE 910 29330 CkCs
GRAY LIMESTONE 570 29900
GRAY LIMY SHALY CLAYSTONE 1310 31210 G k cN
GRAY LIMY SANDSTONE 740 31950 Uk GS
GRAY LIMY SHALY CLAYSTONE 210 32160 GtGw•c
GRAY LIMESTONE 420 32580 G GSc
GRAY GREEN LIMY t<Gwq

SHALY CLAYSTONE 530 33110
GRAY LIMY SHALY CLAYSTONE 550 33660
GRAY LIMESTONE 290 33950 U

GRAY LIMY SHALY CLAYSTONE 530 34480 Crvt

GRAY LIMESTONE 690 35170
GREEN SHALY CLAYSTONE •Y•• 110w w•• 35280 •f Gv

WHITE LIMESTONE 530 35810 CsK
GRAY LIMESTONE

WITH LIMY SHALY CLAYSTONE 960 36770
DARK SHALY CLAYSTONE

2
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L j
HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION Of DRILL HOLE NO N9417

37110
•

STRATA THICKNESS DEPTH FROM SURFACE FFr

FORMATION

GRAY LIMESTONE
WITH GREEN CLAY STREAKS

GREEN SHALE WITH
LIME NODULES

GRAY SHALY LIMESTONE

DARK GRAY LIMY
SHALY CLAYSTONE

240

150
330

303
37350

37500
37830

38133
38280

Cd1G11

at61

Ci l<C 5

li•tCW

V e

DARK SHALY CLAYSTONE

PYRITE WITH COAL SPARS

147
009

Alk 9

38289
38314

Gcc
CcC G•

COAL
o

Ic025 Set ie

02
1

0
38316 ac CV

BONE 19383 CJe
GRAY SHALY CLAYSTONE 003

040 38359
COAL 38364 CVe
DARK GRAY SHALYCLAYSTONE 005 38491
COAL 38506 CVG
DARK SHALE WITH COAL SPARS

AYSTONE

015
065 38571 Ue

DARK GRAY SHALY CL

GRAY GREEN SHALY
CLAYSTONE WITH
DARK SHALE STREAKS

AND BANDS
T T NE

1701
570

40272
403

e

c C

YS OQAm G I
CI vCGC

DARK SHALY CLAYSTONE

WITH COAL SPARS 010
080

40339
40419 G5cGRAYSANDY SHALE 38404

COAL
YSTONE

019
004 40442 v

GRAY SHALY CLA 40516 GC CU
COAL
DARK SHALE WITH PYRITE

COAL
HALY CLAYSTONE

074
007
004
007

40523
40527
40534

•

CMG 1 W
UceJ

GRAY S 028 40562 Cv

COAL 005 40567 cm eGRAYSHALE 40656 VC

COAL
089

LE 030 40686
DARK GRAY SHA 40716 C<GGti

COAL
030

40725 C4 6 Iv

BLACK SHALE WITH COAL SPARS
200

40745t2GtJ
COAL WITH SHALE BANDS C CW004 40749

VBLACK SHALE 04408 i

6C

K SHALY CLAYSTONE 055
KDAR

GRAY LIMESTONE 1720 42524 G1G

ANDSTONE 256 42780 c 5

GRAY S

GRAY GREEN LIMY 43480 •tc Cv

SHALY CLAYSTONE 700 43970 1`11<e5

GRAY LIMESTONE
30 44200

GRAY SHALY CLAYSTONE 2 44280COAL080
44303 1 1

C J
DARK SHALY CLAY•STONE 4432 • mot

rw
COAL

019

3
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U
j HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9417

FORMATION

44322
STRATA THICKNESS DEPTH FROM SURFACE I7 E

DARK SHALY CLAYSTONE 023 44345
GRAY SHALY CLAYSTONE 225 44570 CV
GRAY LIMESTONE 120 44690 Cafe c

DARK GRAY SHALY CLAYSTONE 230 44920 Cv
GRAY LIMESTONE 700 45620 aicCi

WHITE LIMESTONE 510 46130 CS

GRAY LIMY SHALY CLAYSTONE 887 47017 ak Cw•

BLACK SHALY COAL
WITH CLAY STREAKS 013 R

o c 47030 GtV
COAL WITH PYRITE 050 47080 UCC+
DARK SHALY CLAYSTONE 079 47159 0 V ev

BONE 025 47184 c C
COAL 475 47659 GC Cv

PYRITE AND SHALE 003 47662 G

DARK SHALE 008 47670 Cwt GN

DARK GRAY SHALY CLAYSTONE 220 47890 CV L+

GRAY LIMESTONE 210 48100 GS c1

GRAY LIMY SHALY CLAYSTONE 1900 50000 wCM
1

1

0 TOTAL DEPTH OF HOLE = 50000 FEET

22 BAGS CEMENT PLACED IN HOLE

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

V 6 v0c

4

AEC 05663



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200001

Field Engineer

Surface Elevation

Kim Cecil

102319

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 678882

Easting 2420954

Drilling Company LJ Hughes and Sons Inc

Page No i of 2

Depth
Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

2300 000 2300 Casing
000

1640 2300 3940 Shale blk
YES cm em 000

130 3940 4070 Claystone dk gy YES cv ev 000

070 4070 4140 Claystone gy YES cv ev 000

310 4140 4450 Claystone dk gy cv ev 000

1190 4450 5640 Sandstone gy w sh stks cs as y 1190

060 5640 5700 Claystone gm cv ev 000

1200 5700 6900 Claystone gy cv ev 000

080 6900 6980 Shale dk gy layered cm em 000

260 6980 7240 Claystone gy cv ev 000

030 7240 7270 Shale dk gy cm em 000

050 7270 7320 Claystone dk gy cv ev 000

370 7320 7690 Shale dk gy cm em 000

2180 7690 9870 Claystone dk gy cv ev 000

020 9870 9890 Bone w coal WAYNESBURG No 11 ac cv ev 000

130 9890 10020 Claystone gy cv ev 000

060 10020 10080 Shale blk ac cm em 000

2680 10080 12760 Claystone dk gy w ss stks ak cv ev 000

290 12760 13050 Shale gy cm em 000

740 13050 13790 Claystone red gm cv ev 000

750 13790 14540 Limestone ak cs as y 750

810 14540 15350 Claystone gm cv ev 000

1270 15350 16620 Claystone gy w Is nods ak cv ev 000

120 16620 16740 Claystone gm cv ev 000

2150 16740 18890 Claystone gy w

Is

nods ak cv ev 000

390 18890 19280 Shale grn
cm em 000

360 19280 19640 Claystone gy w Is nods ak cv ev D00

035 19640 19675 Claystone gm cv ev D00

055 19675 19730 Shale blk ac cm em 000

1900 19730 21630 Limestone shaley layered ak cs as y 1900

180 21630 21810 Claystone gm cv ev 000

570 21810 22380 Limestone ak cs as y 570

090 22380 22470 Flintclay layered ak cs as 000

230 22470 22700 Claystone gy
cv ev 000

550 22700 23250 Claystone gm cv ev 000

090 23250 23340 Claystone gy
cv ev 000

890 23340 24230 Limestone ak cs as y 890

140 24230 24370 Claystone dk gy cv ev 000

150 24370 24520 Shale blk
ac cm em 000

410 24520 24930 Coal SEWICKLEY No 9 ac cv ev 000

600 24930 25530 Shale gy gm cm em 000

980 25530 26510 Claystone gy gm cv ev 000

210 26510 26720 Shale dk gy
cm em 000

450 26720 27170 Coal ac cv ev 000

100 27170 27270 Shale gygrn
cm em 000

1700 27270 28970 Limestone ak cs as y
1700

030 28970 29000 Claystone grn cv ev 000

2180 29000 31180 Claystone gy cv ev 000

410 31180 31590 Shale blk
ac cm em 000

1090 31590 32680 Claystone gy gm cv ev 000

190 32680 32870 Limestone massive ak cs as y
190

2 10 32870 33080 Shale dk gy w

Is

nods ak cm em 000

PAEC200001

913 A521 512 002

AEC 05664



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200001

Thickness

ft

0

Depth

From To

ft ft Strata

Water Physical

Bearing Properties

180 33080 33260 Limestone shaley nodular

160 33260 33420 Claystone gy w Is nods

180 33420 33600 Claystone dk gy w ss stks

030 33600 33630 Coal w bone stks

010 33630 33640 Shale blk

010 33640 33650 Coal w bone stks ROOF COAL

050 33650 33700 Shale gy soft

035 33700 33735 Shale wbone

361 33735 34096 Coal w bone stks PITTSBURGH No8
149 34096 34245 Coal wl bone pyritic

100 34245 34345 Shale dk

340 34345 34685 Shale gy w Is nods

350 34685 35035 Claystone gy w Is nods

300 35035 35335 Shale gy sandy

220 35335 35555 Shale gy

270 35555 35825 Sandstone wsh stks

640 35825 36465 Shale gy

Total Depth 36465

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

Soft Rock

Thickness Percent

Ft
7640 21

28825 79
36465

ak cs es

ak cv ev

cm em

ac cv ev

ac cm em

ac cv ev

cm em

cm em

ac cv ev

ac cv ev

cm em

ak cm em

ak cv ev

cs es

cm em

cs es

cm em

HR

y

Y

Page No 2 of 2

Thickness of

Hard Rock

ft
180

000

000

000

000

000

000

000

000

000

000

000

000

000

000

270

000

7640

7640

21

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 20349 191 165 597 1438
Coal 296 471 168 14700 1440

Bottom 10 ft 32060 364 362 11355 2071

PAE C200001 913 AM211 512 00 2

AEC 05665



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200002

Field Engineer

Surface Elevation

Kim Cecil

126400

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 678055

Easting 2426386

Drilling Company LJ Huges and Sons Inc

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing

2100 000 2100 Casing

500 2100 2600 Shale gm YES

700 2600 3300 Sandstone gy YES

470 3300 3770 Shale gm
420 3770 4190 Shale redgrn YES

500 4190 4690 Claystone gy

110 4690 4800 Shale gy YES

700 4800 5500 Shale gm limey

1100 5500 6600 Shale redgrn

700 6600 7300 Shale gy w

Is

nods

290 7300 7590 Sandstone gy

210 7590 7800 Shale gm
500 7800 8300 Claystone red

1400 8300 9700 Shale gm
2100 9700 11800 Shale red

1190 11800 12990 Shale gm w Is nods

1610 12990 14600 Claystone redgm

700 14600 15300 Shale gm w I
s nods

1500 15300 16800 Shale gm
5 80 168 00 80 Claystone redgm173

250 17380 17630 Limestone nodular

130 17630 17760 Claystone redgrn

540 17760 18300 Shale gm limey

200 18300 18500 Shale gm
390 18500 18890 Sandstone gy

650 18890 19540 Shale gm
260 19540 19800 Shale red

2500 19800 22300 Shale gm
1000 22300 23300 Claystone gy

210 23300 23510 Coal w sh layers WASHINGTON No12

050 23510 23560 Shale gy

100 23560 23660 Coal

290 23660 23950 Claystone gy

1030 23950 24980 Claystone gm
660 24980 25640 Claystone red

560 25640 26200 Shale gy sandy

1660 26200 27860 Shale gy sandy

860 27860 28720 Shale gm
055 28720 28775 Coal WAYNESBURG A
045 28775 28820 Shale gy pyrite

020 28820 28840 Coal w bone

030 28840 28870 Coal w sh stks

080 28870 28950 Shale gy

300 28950 29250 Limestone nodular

850 29250 30100 Limestone shaley

650 30100 30750 Sandstone gy

380 30750 31130 Shale gm
130 31130 31260 Limestone nodular

150 31260 31410 Shale grn w

Is

nods

560 31410 31970 Sandstone gy

490 31970 32460 Shale gm

450 32460 32910 Limestone

310 32910 33220 Claystone gy

050 33220 33270 Shale blk

095 33270 33365 Shale dk gy

420 33365 33785 Shale gy

PAEC200002

Page 1101 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

000

000

700

000

000

000

000

000

000

000

290

000

000

000

000

000

000

000

000

000

250

000

000

000

390

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

y 300

y 850

y 650

000

y 130

000

y 560

000

y 450

000

000

000

000

Physical

Properties

cm em

cs as

cm em

cm em

cv ev

cm em
ak cm em

cm em

ak cm em

es as

cm em

cv ev

cm em

cm em

ak cm em

cv ev

ak cm em

cm em

cv ev

ak cs as

cv ev

ak cm em

cm em

cs as

cm em

cm em

cm em

cv ev

ac cv ev

cm em

ac cv ev

cv ev

cv ev

cv ev

cs as

cs as

cm em

ac cv ev

ac cm em

ac cv ev

ac cv ev

cm em

ak cs as

ak cs as

cs as

cm em

ak cs as

ak cm em

cs as

cm em

ak cs as

cv ev

ac cm em

cm em

cm em

1041 AM31502

AEC 05666



0

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200002

Thickness

ft

Depth

From To

ft ft Strata

1320 33785 35105 Sandstone gy wsh stks

050 35105 35155 Shale blk

030 35155 35185 Coal WAYNESBURG No 11

050 35185 35235 Shale gy

350 35235 35585 Claystone gy

2030 35585 37615 Limestone shaley

750 37615 38365 Claystone grn

220 38365 38585 Claystone gy

160 38585 38745 Claystone grn

340 38745 39085 Shale redgrn

2420 39085 41505 Limestone w sh layers

200 41505 41705 Claystone gy

520 41705 42225 Limestone w sh layers

410 42225 42635 Claystone grn

1030 42635 43665 Limestone

360 43665 44025 Shale grn

4360 44025 48385 Limestone w sh layers

240 48385 48625 Claystone gy
030 48625 48655 Shale gy

185 48655 48840 Coal SEWICKLEY No 9

300 48840 49140 Shale gy

1010 49140 50150 Shale gm sandy

1700 50150 51850 Sandstone gy

300 51850 52150 Shale gy sandy
645 52150 52795 Shale gy
130 52795 52925 Sandstone gy w coal stks

040 52925 52965 Claystone gy

125 52965 53090 Coal

025 53090 53115 Shale gy

130 53115 53245 Coal

1985 53245 55230 Limestone w sh layers

240 55230 55470 Shale grn

320 55470 55790 Shale gy

970 55790 56760 Limestone nodular

110 56760 56870 Coal bony
250 56870 57120 Shale gy w

I
s nods

265 57120 57385 Limestone

1400 57385 58785 Limestone w claystone stks

390 58785 59175 Claystone grn

050 59175 59225 Shale gy

143 59225 59368 Coal w bone pyritic ROOF COAL
082 59368 59450 Shale gy

515 59450 59965 Coal PITTSBURGH NO8
017 59965 59982 Bone w coal stks

135 59982 60117 Shale gy

1010 60117 61127 Shale gy w Is nods

Total Depth 61127

Water Physical

Bearing Properties

cs as

ac cm em

ac cv ev

cm em

cv ev

ak cs as

cv ev

cv ev

cv ev

cm em

ak cs as

cv ev

ak cs as

cv ev

ak cs as

cm em

ak cs as

cv ev

cm em

ac cv ev

cm em

cs as

C5 as

cs as

cm em

cs as

cv ev

ac cv ev

cm em

ac cv ev

ak cs as

cm em
cm em

ak cs as

ac cv ev

ak cm em

ak cs as

ak cs as

cv ev

cm em

ac cv ev

cm em

ac cv ev

ac cv ev

cm em

ak cm em

Page No 2 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

y

1320

000

000

000

000
2030

000

000
000

000
2420

000

520

000

1030

000
4360

000
000

000
000

000
1700

000
000

000

000

000

000

000

1985

000

000

970

000

000

265

1400

000

000

000

000

000

000

000

000

22570

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit 22570

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 37

Thickness Percent

PAEC200002 1041 AM3502

AEC 05667



Page No 3 0 3

ATTACHMENT 13

Depth

DIAMOND DRILL HOLE AEC 200092

Thickness of

Thickness From To Water Physical Hard Rock
ft ft ft Strata Bearing Properties HR ft

Hard Rock 22570 37
Soft Rock 38557 63

61127

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur °h

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 18717 224 131 701 1172
Coal 388 591 304 18500 1810
Bottom 10 ft 2840 508 421 15900 1300

0

PAEC200002 1041 AM3502

AEC 05668



ATTACHMENT13

0
DIAMOND DRILL HOLE AEC 200003

Field Engineer Kim Cecil

Surface Elevation 97643

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

K
Depth

From

ft

To

ft Strata

2300 000 2300 Casing

200 2300 2500 Shale gy

330 2500 2830 Claystone gy w Is nods

060 2830 2890 Limestone

030 2890 2920 Claystone gy soft

050 2920 2970 Shale dk gy limey

080 2970 3050 Limestone

030 3050 3080 Claystone gy soft

320 3080 3400 Core loss

050 3400 3450 Claystone dk gy

150 3450 3600 Shale gy sandy

200 3600 3800 Shale gy

050 3800 3850 Shale gy sandy

060 3850 3910 Clay soft

160 3910 4070 Shale gy sandy

120 4070 4190 Shale gy

1510 4190 5700 Sandstone gy wsh stks

040 5700 5740 Claystone gy

030 5740 5770 Bone w coal stks WAYNESBURG No 11

210 5770 5980 Claystone gy w

Is

nods

300 5980 6280 Limestone shaley nodular

350 6280 6630 Shale gy w

I
s nods

080 6630 6710 Limestone

160 6710 6870 Shale gy wl I
s nods

400 6870 7270 Limestone massive

280 7270 7550 Shale gy limey

850 7550 8400 Claystone gy

200 8400 8600 Limestone nodular

900 8600 9500 Claystone gy w

Is

nods

040 9500 9540 Claystone red

260 9540 9800 Claystone gy w Is nods

070 9800 9870 Limestone

1150 9870 11020 Shale gy w

Is

nods

1280 11020 12300 Limestone w sh layers

060 12300 12360 Limestone shaley nodular

1490 12360 13850 Shale gy limey

400 13850 14250 Limestone nodular

050 14250 14300 Shale gy w Is nods

490 14300 14790 Claystone gy w I
s nods

230 14790 15020 Limestone shaley

230 15020 15250 Shale gy w

Is

nods

1600 15250 16850 Limestone layered

240 16850 17090 Claystona gy w Is nods

500 17090 17590 Limestone

710 17590 18300 Shale gy w Is nods

1160 18300 19460 Limestone nodular

440 19460 19900 Shale dk gy limey

140 19900 20040 Shale dk gy broken

020 20040 20060 Shale blk

130 20060 20190 Coal w sh stks SEWICKLEY No 9

120 20190 20310 Shale dk gy

430 20310 20740 Shale gy sandy

640 20740 21380 Sandstone w sh stks

1240 21380 22620 Shale gy

PAEC200003

682637

2421552

LJ Hughes Sons Inc

Water Physical

Bearing Properties

YES cm em

YES ak cv ev

ak cs as

YES cv ev

ak cm em

ak cs as

cv ev

cv ev

YES cs as

cm em

cs as

cv ev

cs es

cm em

cs as

cv ev

ac cv ev

ak cv ev

ak cs es

ak cm em

ak cs as

ak cm em

ak cs es

ak cm em

cv ev

ak cs as

ak cv ev

cv ev

ak cv ev

ak cs as

ak cm em

ak cs as

ak cs as

ak cm em

ak cs as

ak cm em

ak cv ev

ak cs es

ak cm em

ak cs es

ak cv ev

ak cs as

ak cm em

ak cs as

ak cm em

cv ev

ac cm em

ac cv ev

cm em

cs as

cs as

cm em

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

000

000

000

060

000

000

080

000

000

000

000

000

000

000

000

000

1510

000

000

000

300

000

080

000

400

000

000

200

000

000

000

070

000

1280

060

000

400

000

000

230

000

1600

000

500

000

1160

000

000

000

000

000

000

640

000

1041 AM3502

AEC 05669



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200003

Thickness

ft
015

175

025

070

050

085

1710

040

190

060

130

370

110

360

140

150

410

120

150

170

140

1340

450

250

040

066
025

097

384

095
021

050

195

520

550
800

130

Total Depth 32303

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

Soft Rock

PAEC200003

Thickness Percent

Ft
13745 43
18558 57

Depth

From To

ft ft Strata

22620 22635 Shale blk

22635 22810 Coal w sh stks FISHPOT

22810 22835 Shale w coal carbonated

22835 22905 Coal pyritic

22005 22955 Coal bony

22955 23040 Shale dk gy

23040 24750 Limestone nodular

24750 24790 Claystone grn

24790 24980 Limestone shaley

24980 25040 Claystone grn

25040 25170 Shale gy

25170 25540 Sandstone wsh stks

25540 25650 Shale gy sandy

25650 26010 Shale gy
26010 26150 Shale gy w I

s nods

26150 26300 Limestone nodular

26300 26710 Claystone gy w I
s nods

26710 26830 Limestone shaley

26830 26980 Claystone gy w I
s nods

26980 27150 Limestone shaley nodular

27150 27290 Shale gy w I
s nods

27290 28630 Limestone nodular

28630 29080 Shale gy w I
s nods

29080 29330 Claystone gy

29330 29370 Shale dk gy

29370 29436 Coal pyrite ROOF COAL
29436 29461 Coal bony w sh

29461 29558 Shale dk gy

29558 29942 Coal bony w sh stks PITTSBURGH NO8
29942 30037 Coal

30037 30058 Coal w sh stks

30058 30108 Shale dk gy

30108 30303 Limestone shaley nodular

30303 30823 Claystone gy w Is nods

30823 31373 Shale gy
31373 32173 Sandstone w sh stks

32173 32303 Limestone nodular

32303

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Water Physical

Bearing Properties

ac cm em

ac cv ev

ac cv ev

ac cv ev

ac cv cv

cm em

ak cs es

cv ev

ak cs as

cv ev

cm em

cs as

cs es

cm em

ak cm em

ak cs es

ak cv ev

ak cs es

ak cv ev

ak cs as

ak cm em

ak cs es

ak cm em

cv ev

cm em

ac cv ev

ac cv ev

cm em

ac cv ev

ac cv ev

ac cv ev

cm em

ak cs es

ak cv ev

cm em

cs es

ak cs es

Potential

Acidity tons

CaCO3

Deficiency

Page No 2 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

000

000

000

000

000

000

1710

000

190

000

000

370

000

000

000

150

000

120

000

170

000

1340

000

000

000

000

000

000

000

000

000

000

195

000

000

800

130

13745

13745

43°6

1041 AM3502

AEC 05670



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200003

Depth

Thickness From To

ft ft ft Strata

Water

Bearing

Neutralization 1000 tons as

Potential tons100 Total Pyritic CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul

Page No 3 of 3

Thickness of

Physical Hard Rock

Properties HR ft
tons1000

tons as CaCO3

Total Sul

Roof 10

f
t 16406 290 214 907 734

Coal 763 562 302 1760 1680

Bottom 1 Oft 30800 300 258 936 2140

7OEC200003 1041 AM3502

AEC 05671



ATTACHMENT13

DIAMOND DRILL HOLE AEC 200004

Field Engineer

Surface Elevation

Kim Cecil

126700

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 682440

Easting 2430373

Drilling Company U Hughes and Sons Inc

Thickness

ft

Depth

From To Water

ft ft Strata Bearing

Physical

Properties

cv ev

cv ev

ak cm em

cv ev

ak cm em

cv ev

cv ev

cs as

ak cm em

cv ev

cm em

cv ev

ac cv ev

ak cm em

ak cm em

ak cs es

ak cm em

cm em

ak cm em

ac cm em

ak cs es

cs es

ac cm em

ac cv ev

cv ev

2300 000 2300 Casing

1400 2300 3700 Claystone redgy YES

100 3700 3800 Core loss

230 3800 4030 Claystone gy YES

330 4030 4360 Shale gy w I
s nods

180 4360 4540 Shale gy broken

520 4540 5060 Shale gy w I
s nods

240 5060 5300 Claystone red YES

660 5300 5960 Claystone redgy YES

540 5960 6500 Sandstone gy w sh stks

1460 6500 7960 Shale gy wl I
s nods

1100 7960 9060 Claystone red YES

040 9060 9100 Core loss

1150 9100 10250 Shale redgy

050 10250 10300 Core loss

1600 10300 11900 Shale gy

020 11900 11920 Bone WASHINGTON No 12

380 11920 12300 Shale gy limey

5400 12300 17700 Shale red gy w Is nods

260 17700 17960 Limestone nodular

740 17960 18700 Shale gy w Is nods

330 18700 19030 Shale red

1830 19030 20860 Shale gy w Is nods

020 20860 20880 Shale blk

560 20880 21440 Shale gy sandy w

Is

nods

2555 21440 23995 Sandstone gy w ss stks

010 23995 24005 Shale bik

31 D 24005 24315 Coal w shale stks LITTLE WASHINGTON

270 24315 24585 Claystone gy

025 24585 24610 Core loss

1630 24610 26240 Claystone gy w

Is

nods

060 26240 26300 Core loss

1090 26300 27390 Shale gy

910 27390 28300 Shale gy sandy

235 28300 28535 Shale gy

575 28535 29110 Coal bony w sh stks WAYNESBURGH A
065 29110 29175 Shale gy w

Is

nods

100 29175 29275 Shale blk cart

1025 29275 30300 Shale gy w Is nods

100 30300 30400 Shale gy sandy

1090 30400 31490 Shale gy

550 31490 32040 Sandstone gy

290 32040 32330 Shale gy sandy

350 32330 32680 Sandstone w sh stks

060 32680 32760 Claystone gy

370 32760 33130 Limestone nodular

140 33130 33270 Claystone gy soft

050 33270 33320 Shale dk gy soft

230 33320 33550 Shale gy sandy

560 33550 34110 Sandstone gy

490 34110 34600 Shale gy sandy

530 34600 35130 Sandstone wl sh stks

PAEC200004

ak cv ev

cm em

cs es

cm em

ac cv ev

ak cm em

ac cm em

ak cm em

cs es

cm em

cs es

cm em

cs es

cv ev

ak cs as

cv ev

cm em

cm em

cs es

cm em

cs as

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

000

000

000

000

000

000

000

000

000

540

000

000

000

000

000

000

000

000

000

260

000

000

000

000

000

2555

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

550

000

350

000

370

000

000

000

560

000

530

914 AM21152002

AEC 05672
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200004

Thickness

ft

Depth

From To

ft ft Strata

Water

Bearing

130 35130 35260 Shale gy wl ss stks

460 35260 35720 Shale gy

030 35720 35750 Shale blk

100 35750 35850 Claystone gy

450 35850 36300 Limestone massive

380 36300 36680 Shale gy w Is

nods

1060 36680 37740 Limestone

1230 37740 38970 Shale gy w Is nods

520 38970 39490 Shale gy sandy

560 39490 40050 Shale redgy

250 40050 40300 Limestone nodular

2000 40300 42300 Limestone w claystone parting

230 42300 42530 Limestone

1180 42530 43710 Claystone gy w Is nods

590 43710 44300 Limestone shaley

3500 44300 47800 Limestone w sh layers

1050 47800 48850 Shale gy w Is nods

890 48850 49740 Limestone shaley

300 49740 50040 Shale gy w Is nods

205 50040 50245 Coal bone pyrite SEWICKLEY No 9

2235 50245 52480 Shale gy

160 52480 52640 Shale dk gy soft

080 52640 52720 Claystone gy

110 52720 52830 Coal w sh stks

090 52830 52920 Coal w pyrite

1990 52920 54910 Limestone nodular

860 54910 55770 Shale gy w Is nods

390 55770 56160 Limestone shatey

220 56160 56380 Claystone gy

060 56380 56440 Shale blk w coal

080 56440 56520 Coal bone

250 56520 56770 Shale gy limey

1320 56770 58090 Limestone nodular

620 58090 58710 Claystone gy

160 58710 58870 Claystone dk gy

060 58870 58930 Shale blk Garb

097 58930 59027 Coal wl bone ROOF COAL

092 59027 59119 Shale dk gy soft

397 59119 59516 Coal wl sh stks pyrite PITTSBURGH No8

090 59516 59606 Bone w coal layers

033 59606 59639 Coal wl pyrite

420 59639 60059 Claystone gy w Is nods

540 60059 60599 Shale gy sandy

260 60599 60859 Claystone gy

200 60859 61059 Shale gy

Total Depth 61059

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

Soft Rock

Thickness Percent

Ft
18385 30
42674 70
61059

PAEC200004

Page No 2 of 3

Thickness of

Physical Hard Rock

Properties HR ft

cs es 000

cm em 000

ac cm em 000

cv ev 000

ak cs es y
450

ak cm em 000

ak cs as y 1060

ak cm em 000

cs es 000

cm em 000

ak cs es y 250

ak cs es y 2000

ak cs es y 230

ak cv ev 000

ak cs es y 590

ak cs es y 3500

ak cm em 000

ak cs es y 890

ak cm em 000

ac cv ev 000

cm em 000

cm em 000

cv ev 000

ac cv ev 000

ac cv ev 000

ak Cs es y 1990

ak cm em 000

ak cs es y 390

cv ev 000

ac cm em 000

ac cv ev 000

ak cm em 000

ak cs as y 1320

cv ev 000

cv ev 000

ac cm em 000

ac cv ev 000

cm em 000

ac cv ev 000

ac cv ev 000

ac cv ev

ak cv ev 000

cs es 000

cv ev 000

cm em 000

18385

18385

30

914 AM2152002

AEC 05673



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200004

Page No 3 of 3

Depth
Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

11000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 27884 294 264 9192 18680

Coal 501 595 285 1860 1810

Bottom 10

ft

16400 332 317 10385 601

PAEC200004
914 AM2152002

AEC 05674



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200102

Field Engineer Kim Cecil

Surface Elevation 123855

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 684949

Easting 2425410

Drilling Company LJ Hughes and Sons Inc

Thickness

ft

Depth

From

ft

To Water

ft Strata Bearing

2200 000 2200 Casing

130 2200 2330 Shale gy YES

130 2330 2460 Claystone gy soft YES

060 2460 2520 Shale gy

320 2520 2840 Limestone massive YES

1610 2840 4450 Shale redgy w I
s nods

240 4450 4690 Shale gy sandy w Is nods

460 4690 5150 Sandstone gy YES

380 5150 5530 Shale gy w
I
s nods

770 5530 6300 Claystone red

3350 6300 9650 Shale redgy YES

650 9650 10300 Claystone gy w I
s nods

2000 10300 12300 Claystone redgy w

I
s nods

2000 12300 14300 Shale gy w

Is

nods

410 14300 14710 Claystone redgy
330 14710 15040 Limestone nodular

100 15040 15140 Claystone gy

040 15140 15180 Limestone

580 15180 15760 Claystone gy

390 15760 16150 Shale redgy

150 16150 16300 Shale gy sandy
1550 16300 17850 Shale gy
450 17850 18300 Claystone gy

2000 18300 20300 Shale gy
490 20300 20790 Claystone gy
100 20790 20890 Shale dk gy

090 20890 20980 Shale blk

265 20980 21245 Coal w pyrite WASHINGTON No 12

055 21245 21300 Shale gy w coal stks

020 21300 21320 Coal w bone stks

030 21320 21350 Shale dk gy w coal stks

095 21350 21445 Coal

030 21445 21475 Shale blk

1400 21475 22875 Claystone gy

1200 22875 24075 Shale gy

450 24075 24525 Shale gy sandy

120 24525 24645 Shale gy

610 24645 25255 Shale dk gy

700 25255 25955 Coal w pyrite and sh stks LITTLE WASHINGTON
040 25955 25995 Limestone nodular

035 25995 26030 Shale gy w I
s nods

075 26030 26105 Shale blk

080 26105 26185 Limestone

070 26185 26255 Claystone gy

070 26255 26325 Limestone nodular

630 26325 26955 Claystone gy w Is nods

520 26955 27475 Sandstone gy massive

550 27475 28025 Shale gy sandy

320 28025 28345 Shale gy

170 28345 28515 Shale gy sandy w

Is nods

410 28515 28925 Sandstone gy

400 28925 29325 Shale gy sandy

130 29325 29455 Shale gy

150 29455 29605 Shale dk gy

090 29605 29695 Shale gy w Is nods

470 29695 30165 Claystone dk gy

PAEC200102

Physical

Properties

cm em

cv ev

cm em

ak cs es

ak cm ern

ak cs es

cs es

ak cm em

cv ev

cm em

ak cv ev

ak cv ev

ak cm em

cv ev

ak cs es

cv ev

ak cs es

cv ev

cm em

cc es

cm em
cv ev

cm em

cv ev

cm em

ac cm em

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cm em

cv ev

cm em

cs es

cm em

cm em

ac cv ev

ak cs es

ak cm em

ac cm em

ak cs es

cv ev

ak cs es

ak cv ev

cc es

cs es

cm em

ak cc es

cs es

cc es

cm em

cm em

ak cm em

cv ev

Page No i of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

000
000

000

000

320

000

000

460

000

000

000

000

000

000

000

330

000

040

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

040

000

000

080

000

070

000

520

000

000

000

410

000

000

000

000

000

1041 AM3502

AEC 05675



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200102

Thickness

ft

Depth

From To

ft ft Strata

Water Physical

Bearing Properties

ac cm em

ac cm em

cm em

cs as

cm em

ac cv ev

cm em

ak cm em

ak cs es

ak cv ev

ak cs es

ak cv ev

ak cm em

ak cs es

cv ev

ak cs es

ak cv ev

ak cs es

cm em

070 30165 30235 Shale blk

020 30235 30255 Shale dk gy

780 30255 31035 Shale gy

610 31035 31645 Shale gy sandy

510 31645 32155 Shale gy

020 32155 32175 Coal w pyrite WAYNESBURGH No 11

060 32175 32235 Shale gy

180 32235 32415 Shale gy w

I
s nods

230 32415 32645 Limestone nodular

380 32645 33025 Claystone gy w Is

nods

1210 33025 34235 Limestone w sh layers

1600 34235 35835 Claystone gy w I
s nods

320 35835 36155 Shale redgy w

Is

nods

120 36155 36275 Limestone

360 36275 36635 Claystone gy

120 36635 36755 Limestone shaley

200 36755 36955 Claystone gy w Is nods

050 36955 37005 Limestone nodular

200 37005 37205 Shale gy

120 37205 37325 Core loss

4110 37325 41435 Limestone w sh layers

2110 41435 43545 Limestone shale nodular

1900 43545 45445 Limestone w sh layers

270 45445 45715 Shale gy limey

060 45715 45775 Shale dk gy

020 45775 45795 Shale blk

090 45795 45885 Coal SEWICKELY No 9

070 45885 45955 Shale dk gy w coal

850 45955 46805 Shale gy

540 46805 47345 Shale gy sandy

570 47345 47915 Shale gy
1040

140

47915
48955

48955 Sandstone w shstk49095Shale gy

100 49095 49195 Coal w bone layers FISHPOT

035 49195 49230 Coal shale layers

090 49230 49320 Coal w pyrite

1965 49320 51285 Limestone nodular

650 51285 51935 Shale gy sandy

490 51935 52425 Shale gy

320 52425 52745 Limestone massive

150 52745 52895 Claystone gy

150 52895 53045 Claystone dk gy

340 53045 53385 Shale gy w Is nods

1370 53385 54755 Limestone nodular

540 54755 55295 Claystone gy

025 55295 55320 Shale dk gy

050 55320 55370 Claystone gy soft

095 55370 55465 Claystone gy

064 55465 55529 Coal wl bone and sh stks ROOF COAL

070 55529 55599 Claystone gy

206 55599 55805 Coal wl pyrite PITTSBURGH No8

121 55805 55926 Coal wl bone

208 55926 56134 Coal wl sh layers

187 56134 56321 Claystone dk gy

260 56321 56581 Claystone gy

550 56581 57131 Shale gy sandy

980 57131 58111 Sandstone w sh stks

Total Depth 58111

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

FAEC200102

ak cs es

ak cs es

ak cs es

ak cm em

cm em

ac cm em

ac cv ev

ac cm em

cm em

cs es

cm em

as as

cm em

ac cv ev

ac cv ev

ac cv ev

ak cs es

cs as

cm em
ak cs es

cv ev

cv ev

ak cm em
ak cs es

cv ev

cm em

cv ev

cv ev

ac cv ev

cv ev

ac cv ev

ac cv ev

ac cv ev

cv ev

cv ev

cs es

cs es

Page No 2 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

Y

y

y

Y

y

y

y

000

000

000

000

000

000

000

000

230

000

1210

000

000

120

000

120

000

050

000

000

4110

2110

1900

000

000

000

000

000

000

000

000

1040

000

000

000

000

1965

000

000

320

000

000

000

1370

000

000

000

000

000

000

000

000

000

000

000

000

980

17795

1041 AM3502

AEC 05676



ATTACHMEi3T 13

DIAMOND DRILL HOLE AEC 200102

Page No 3 of 3

Depth
Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17795 31
Soft Rock 40316 69

58111

17795

31

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 1 Oft 14821 244 222 7626 7195

Coal 474 544 292 1700 1653

Bottom 1O ft 15650 364 340 11355 430

PAEC200 i02
1041 AM3502

AEC 05677



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200104

Field Engineer Kim Cecil

Surface Elevation 100359

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Thickness

ft

Northing 684675

Easting 2418410

Jay Little Drilling Company

Depth

From To Water

ft ft Strata Bearing

1800 000 1800 Casing

142 1800 1942 Sandstone gy YES

175 1942 2117 Shale dk gy w coal YES

100 2117 2217 Limestone YES

058 2217 2275 Claystone gy

145 2275 2420 Coal w sh stks WAYNESBURGH A YES

108 2420 2528 Limestone

050 2528 2578 Claystone gy YES

967 2578 3545 Claystone gy w
Is

nods

434 3545 3979 Shale gy sandy w Is nods

925 3979 4904 Claystone redgy sandy w Is nods

250 4904 5154 Limestone shaley

216 5154 5370 Sandstone gy

425 5370 5795 Shale gy sandy

158 5795 5953 Claystone gy

375 5953 6328 Limestone w clay stks

392 6328 6720 Claystone dk gy gy w Is nods

1816 6720 8536 Shale gy sandy

3000 8536 11536 Limestone w claystone

442 11536 11978 Shale gy sandy

1142 11978 13120 Limestone w sh layers

592 13120 13712 Shale gy sandy w

Is

nods

050 13712 13762 Sandstone gy

083 13762 13845 Shale gm sandy

1250 13845 15095 Limestone w claystone

1692 15095 16787 Shale gygrn sandy limey

916 16787 17703 Claystone gygrn w

Is

nods

2034 177D3 19737 Limestone shaley

350 19737 20087 Shale grn sandy limey

1400 20087 21487 Claystone gm w

Is

nods

325 21487 21812 Shale gm w Is nods

958 21812 22770 Limestone shaley nodular

358 22770 23128 Claystone gy

200 23128 23328 Coal bony w sh Layers SEWICKLEY No 9

150 23328 23478 Shale dk gy

775 23478 24253 Sandstone gy

600 24253 24853 Shale gy

500 24853 25353 Claystone gy

255 25353 25608 Coal w sh layers

071 25608 25679 Shale dk gy sandy

1616 25679 27295 Limestone shaley

558 27295 27853 Claystone gy grn w Is nods

458 27853 28311 Sandstone gy

442 28311 28753 Shale gy

216 28753 28969 Limestone nodular

316 28969 29285 Claystone gyl grn w Is nods

050 29285 29335 Shale dk gy

125 29335 29460 Coal w pyrite

1225 29460 30685 Limestone shaley nodular

325 30685 31010 Claystone gy w Is nods

300 31010 31310 Claystone gygrn w Is nods

042 31310 31352 Limestone

PAEC200104

Physical

Properties

cs es

cv ev

ak cs es

cv ev

ac cv ev

ak cs es

cv ev

ak cv ev

ak cs as

ak cm em

ak cs es

cs es

Cs es

cv ev

ak cs es

ak cv ev

cs es

ak cs es

cs es

ak cs es

ak cs es

cs es

cs es

ak cs as

ak cs es

ak cv ev

ak cs es

ak cs es

ak cv ev

ak cm em

ak cs es

cv ev

ac cv ev

cm em

cs es

cm em

cv ev

ac cv ev

cs es

ak cc es

ak cv ev

es es

cm em

ak cs es

ak cv ev

cm em

ac cv ev

ak cs es

ak cv ev

ak cv ev

ak cs as

Page No 1 of 2

Thickness of

Hard Rock

HR ft

y

y

y

y

V

y

y

y

y

y

y

y

y

y

y

y

y

y

000

142

000

100

000

000

108

000

000

000

000

250

216

000

000

375

000

000

3000

000

1142

000

050

000

1250

000

000

2034

000

000

000

958

000

000

000

775

000

000

000

000

1616

000

458

000

216

000

000

000

1225

000

000

042

914 AM2115t2002

AEC 05678



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200104

0

Thickness

ft

Depth

From To

ft ft Strata

292 31352 31644 Claystone gygrn w

I
s nods

316 31644 31960 Claystone gy

095 31960 32055 Coal w sh layers ROOF COAL

102 32055 32157 Shale dk gy

403 32157 32560 Coal bony PITTSBURGH No8

127 32560 32687 Coal w pyrite

381 326 87 33068 Limestone shaley

400 33068 33468 Claystone gy w

Is

nods

783 33468 34251 Sandstone gy

084 34251 34335 Shale gy sandy

Total Depth 34335

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

Soft Rock

Thickness Percent

Ft
15121 44
19214 56
34335

Page No 2 or 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

ak cv ev 000

cv ev 000

ac cv ev 000

cm em 000

ac cv ev 000

ac cv ev 000

ak cs es y 381

ak cv ev 000

cs es y 783

Cs es 000

15121

15121

44

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 17505 207 125 647 1104

Coal 461 505 279 15800 1534

Bottom 10 ft 40100 201 151 6281 33819

PAEC200104
914 4M21512002

AEC 05679



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

Field Engineer

Surface Elevation

Kim Cecil

126650

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 678002

Easting 2417321

Drilling Company Kerogen Resources

Thickness

ft

Depth

From To Water

ft ft Strata Bearing

6700 000 6700 Casing

300 6700 7000 Claystone gy YES

1000 7000 8000 Claystone red grn YES

900 8000 8900 Shale gy sandy YES

380 8900 9280 Shale red

1210 9280 10490 Claystone red gm w

Is

nods

370 10490 10860 Claystone gy sandy

210 10860 11070 Claystone red gm w I
s nods

220 1 1070 11290 Shale gm sandy w I
s nods

580 11290 11870 Shale red gm sandy

090 11870 11960 Claystone red gm
1680 11960 13640 Claystone red gm w I

s nods

230 13640 13870 Shale gy sandy

080 13870 13950 Claystone red gm
1050 13950 15000 Claystone gy w

I
s nods

360 15000 15360 Claystone red gm limey

370 15360 15730 Shale gy w ss stks

640 15730 16370 Shale red gm
3800 16370 20170 Sandstone gy w sh stks

060 20170 20230 Shale blk w coal stks

1270 20230 21500 Claystone gy w Is nods

6300 21500 27800 Sandstone gy w sh stks

180 27800 27980 Sandstone gy w coal stks

820 27980 28800 Sandstone gy massive

040 28800 28840 Sandstone gy w coal stks

1550 28840 30390 Sandstone gy massive

160 30390 30550 Claystone gy

210 30550 30760 Limestone shaley

240 30760 31000 Shale gy w interbedded ss

460 31000 31460 Sandstone gy wl sh stks

210 31460 31670 Shale gy w Is nods

210 31670 31880 Shale dk gy

550 31880 32430 Limestone shaley layered

260 32430 32690 Shale dk gy

035 32690 32725 Shale blk

065 32725 32790 Coal w bone stks WAYNESBURGH No 11

510 32790 33300 Shale gy

220 33300 33520 Shale gy w ss stks

580 33520 34100 Sandstone gy w sh stks

090 34100 34190 Shale gy

030 34190 34220 Bone w coal LITTLE WAYNESBURGH

080 34220 34300 Claystone gy w Is nods

2700 34300 37000 Limestone shaley layered

280 37000 37280 Claystone gy

450 37280 37730 Sandstone gy churned

460 37730 38190 Shale red grn

100 38190 38290 Limestone shaley massive

520 38290 38810 Claystone gy w

Is

nods

100 38810 38910 Shale gy sandy

790 38910 39700 Sandstone gy w sh stks

1080 39700 40780 Claystone gy sandy

220 40780 41000 Limestone massive

PAEC200110 915 AM2152002

AEC 05680

Page No 1 of 3

Thickness of

Physical Hard Rock

Properties HR ft
000

cv ev 000

cv ev 000

cm em 000

cm em 000

ak cv ev 000

cm em 000

ak cv ev 000

ak cs as 000

cs es 000

cv ev 000

ak cv ev 000

cs as 000

cv ev 000

ak cv ev 000

ak cv ev 000

cs as 000

cm em 000

cs as y 3800

ac cv ev 000

ak cv ev 000

cs as y 6300

cs as y 180

cs as y 820

cs as y 040

cs as y 1550

cv ev 000

akcses y 210

Cs es 000

cs es y 460

ak cm em 000

cm em 000

ak cs as y 550

cm em 000

ac cm em 000

ac cv ev 000

cm em 000

cs as 000

cs as y 580

cm em 000

ac cv ev 000

ak cv ev 000

ak cs es y 2700

cv ev 000

cs as y 450

cm em 000

ak cs as y 100

ak cv ev 000

cs as 000

cs as y 790

cm em 000

ak cs as y 220



0

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

Thickness

ft

100

520

200

300

080

3360

330

540

1740

230

200

315

010

135

250

190

870

350

085

040

100

030

055

150

1430

340

450

700

280

375

065

1630

320

070

160

180

232

028

090

505

015

185

135

270

210

110

050

340

080

190

170

210

PAEC200110

Total Depth

Depth

From To

ft ft Strata

41000 41100 Claystone gy

41100 41620 Limestone massive

41620 41820 Shale gy sandy

41820 42120 Sandstone gy w sh stks

42120 42200 Claystone gy

42200 45560 Limestone shaley layered

45560 45890 Shale gm
45890 46430 Limestone massive

46430 48170 Limestone shaley layered

48170 48400 Claystone gy w Is nods

48400 48600 Shale dk gy

48600 48915 Coal w bone stks SEWICKLEY No 9

48915 48925 Pyrite

48925 49060 Claystone gy w

Is nods

49060 49310 Shale gy sandy

49310 49500 Claystone gy sandy wi

Is nods

49500 50370 Shale gy

50370 50720 Shale dk gy

50720 50805 Coal w bone stks

50805 50845 Claystone dk gy

50845 50945 Coal

50945 50975 Claystone dk gy

50975 51030 Coal w sh stks

51030 51180 Claystone dk gy

51180 52610 Limestone shaley layered

52610 52950 Claystone gy wt Is nods

52950 53400 Sandstone gy

53400 54100 Shale gy sandy w

Is

nods

54100 54380 Limestone shaley layered

54380 54755 Claystone gy

54755 54820 Coal shaley bony pyritic

54820 56450 Limestone shaley layered

66450 56770 Claystone gy w 1s nods

56770 56840 Limestone shaley layered

56840 57000 Claystone gy w Is nods

57000 57180 Claystone dk gy

57180 57412 Shale dk gy

57412 57440 Coal w pyrite ROOF COAL

57440 57530 Shale dk gy gy

57530 58035 Coal PITTSBURGH No 8

58035 58050 Coal w bone still

58050 58235 Shale gy

58235 58370 Limestone shaley

58370 58640 Claystone gy w

Is nods

58640 58850 Claystone gy

58850 58960 Claystone gy w

Is

nods

58960 59010 Shale gy sandy

59010 59350 Sandstone gy w sh stks

59350 59430 Shale gy wl ss stks

59430 59620 Sandstone gy w sh stks

59620 59790 Shale gy w ss stks

59790 60000 Sandstone gy churned

60000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erod le e vvery mmoderate sslight

Page No 2 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
cv ev 000

ak cs es y 520

cs es 000

cs es y 300

cv ev 000

ak cs es y 3360

cm em 000

ak cs es y 540

ak cs as y 1740

ak cv ev 000

cm em 000

ac cv ev 000

ac cs es y 010

ak cv ev 000

cs es 000

ak cm em 000

cm em 000

cm em 000

ac cv ev 000

cv ev 000

ac Cv ev 000

cv ev 000

ac cv ev 000

cv ev 000

ak cs es y 1430

all cv ev 000

cs es y 450

ak cs es 000

ak cs es y 280

cv ev 000

ac cv ev 000

ak cs es y 1630

ak cv ev 000

ak cs es y 070

ak cv ev 000

cv ev 000

cm em 000

ac cv ev 000

cm em 000

Sc cv ev 000

ac cv ev 000

cm em 000

ak cs es y 135

ak cv ev 000

cv ev 000

ak cv ev 000

cs es 000

cs es y 340

cs es 000

cs es y 190

cs es 000

Cs es y 210

29955

915 AM2152002

AEC 05681



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

0

Page No 3 of 3

Depth
Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit 29955

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 50

Thickness Percent

Ft
Hard Rock 29955 50
Soft Rock 30045 50

60000

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 15820 160 151 501 1081

Coal 435 524 261 16500 1607

Bottom 10 ft 18860 228 201 7110 1175

PACC200110
915 AM21512002

AEC 05682



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Field Engineer

Surface Elevation

Kim Cecil

131497

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 674806

Easting 2425948

Drilling Company Kerogen Resources

Page Mo 1 of 4

Depth Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft
1500 000 1500 Casing 000

490 1500 1990 Sandstone gy sh stks Yes cs es y 490

510 1990 2500 Shale gy Yes cm em 000
870 2500 3370 Shaledk gy Yes cm em 000

140 3370 3510 Limestone ak cs es y 140

255 3510 3765 Shaledk gy cm em 000

025 3765 3790 Coal ac cv ev 000

020 3790 3810 Shale blk ac cv ev 000

750 3810 4560 Claystone gy w
Is

nods ak cv ev 000

1140 4560 5700 Claystone red w Is nods Yes ak cv ev 000

370 5700 6070 Claystone gy sandy limey ak cm em 000

480 6070 6550 Sandstone gy sh stks Yes cs es y 480
3350 6550 9900 Claystone red w Is nods ak cv ev 000

260 9900 10160 Claystone gy sandy w

Is

nods ak cm em 000

680 10160 10840 Sandstone gy sh stks cs es y 680

320 10840 11160 Shale gy w ss stks cs es 000

640 11160 11800 Shale red gm w Is nods Yes ak cm em 000

100 11800 11900 Claystone gy cv ev 000

430 11900 12330 Shale gy sandy cs es 000

520 12330 12850 Claystone gy w Is nods ak cv ev 000

750 12850 13600 Claystone red cv ev 000

400 13600 14000 Claystone red gm sandy w

Is

nods ak cm em 000

190 14000 14190 Sandstone gy sh stks cs es y 190

610 14190 14800 Shale red gm cm em 000
110 14800 14910 Sandstone gy chumed cs es y 110

490 14910 15400 Sandstone gy sh stks cs es y 490

760 15400 16160 Claystone red gm w

Is

nods ak cv ev 000

540 16160 16700 Claystone gy sandy w Is nods ak cm em 000
210 16700 16910 Claystone red gm w Is nods ak cv ev 000

200 16910 17110 Claystone dk gy cv ev 000
190 17110 17300 Shale gy sandy w I

s nods ak cm em 000

1240 17300 18540 Claystone red gm cv ev 000

880 18540 19420 Claystone red gm w

Is

nods ak cv ev 000

030 19420 19450 Claystone blk ac cv ev 000

800 19450 20250 Claystone gy w

Is

nods ak cv ev 000

2720 20250 22970 Claystone red gm w

Is

nods ak cv ev 000

1270 22970 24240 Shale gy w

Is

nods ak cm em 000

045 24240 24285 Shale dk gy layered cm em 000

515 24285 24800 Claystone red gm cv ev 000

400 24800 25200 Limestone shaley layered ak cs es y 400

830 25200 26030 Shale gy sandy w Is nods ak cs es 000

230 26030 26260 Claystone gy cv ev 000

140 26260 26400 Shale gy w ss stks Cs es 000

560 26400 26960 Sandstone gy sh stks cc es y 560

040 26960 27000 Shale gy w ss stks cs es 000

700 27000 27700 Claystone red grn cv ev 000

260 27700 27960 Claystone gy sandy cm em 000

420 27960 28380 Claystone gy sandy w I
s nods ak cm em 000

100 28380 28480 Sandstone gy churned cs es y 100

330 28480 28810 Sandstone gy sh stks cs es y 330

210 28810 29020 Claystone gy sandy w

Is

nods ak cm em 000

250 29020 29270 Sandstone gy sh stks Cs es y 250

is

PAEC200114 915 AM2152002

AEC 05683



0

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Thickness

ft

370 29270 29640 Shale gy w ss stks

300 29640 29940 Shale gy

010 29940 29950 Limestone shaley layered

440 29950 30390 Claystone gy

140 30390 30530 Shale blk w coal stks

145 30530 30675 Coal w bone stks WASHINGTON No 12

050 30675 30725 Shale dk gy

125 30725 30850 Coal w bone stks

1450 30850 32300 Claystone gy w Is nods

830 32300 33130 Claystone gy sandy w Is nods

1630 33130 34760 Sandstone gy wl crossbeds

450 34760 35210 Shale gy w ss stks and Is nods

290 35210 35500 Shale gy w ss stks

035 35500 35535 Shale dk gy layered

195 35535 35730 Shale gy

020 35730 35750 Shale dk gy

140 35750 35890 Coal w bone stks LITTLE WASHINGTON

010 35890 35900 Shale blk

350 35900 36250 Coal wl sh layers

020 36250 36270 Shale blk

140 36270 36410 Coal w bone stks pyritic

090 36410 36500 Claystone blk

220 36500 36720 Limestone shaley layered

990 36720 37710 Claystone gy w Is nods

520 37710 38230 Shale gy w ss stks

220 38230 38450 Shale gy

090 38450 38540 Claystone gy

160 38540 38700 Limestone shaley layered

770 38700 39470 Sandstone gy

250 39470 39720 Shale gy w ss stks

160 39720 39880 Shale dk gy

070 39880 39950 Shale blk

105 39950 40055 Shale dk gy

505 40055 40560 Limestone shaley layered

030 40560 40590 Sandstone gy w sh stks

330 40590 40920 Claystone dk gy

090 40920 41010 Shale dk gy

075 41010 41085 Shale blk w coal stks

135 41085 41220 Claystone gy

060 41220 41280 Shale gy

850 41280 42130 Shale gy w ss stks

070 42130 42200 Shale dk gy layered

038 42200 42238 Shale dk gy w coal stks

022 42238 42260 Coal w bone stks WAYNESBURGH No 11

110 42260 42370 Claystone dk gy

450 42370 42820 Claystone gy

040 42820 42860 Shale dk gy w ss stks

1900 42860 44760 Limestone shaley layered

810 44760 45570 Claystone gy w I
s nods

180 45570 45750 Limestone shaley layered

110 45750 45860 Claystone grn

070 45860 45930 Shale blk wl coal stks

040 45930 45970 Claystone dk gy

270 45970 46240 Claystone gy wl ss stks

160 46240 46400 Sandstone gy churned

060 46400 46460 Shale gy w ss stks

460 46460 46920 Shale red grn

1040 46920 47960 Limestone shaley layered

050 47960 48010 Claystone gy

200 48010 48210 Shale gy sandy

1960 48210 50170 Limestone shaley layered

270 50170 50440 Shale gy w ss stks

130 50440 50570 Claystone gy

1000 50570 51570 Limestone shaley layered

PAEC200114

Depth

From To

ft ft Strata

Water Physical

Bearing Properties

cs es

cm em

ak cs es

cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ak cv ev

ak cm em

cs es

ak cs es

cs es

cm em

cm em

cm em

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ak cs es

ak cv ev

cs es

cm em

cv ev

ak cs es

cs es

cs es

cm em

ac cv ev

cm em

ak cs es

cs es

cv ev

cm em

ac cm em

cv ev

cm em

cs es

cm em

cm em

ac cv ev

cv ev

cv ev

cs es

ak cs es

ak cv ev

ak cs as

cv ev

cm em

cv ev

cm em

cs es

cs es

cm em

ak cs as

cv ev

cs es

ak cs es

cs es

cv ev

ak cs es

Page No 2 of 4

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

y

y

y

000

000

010

000

000

000

000

000

000

000

1630

000

000

000

000

000

000

000

000

000

000

000

220

000

000

000

000

160

770

000

000

000

000

505

030

000

000

000

000

000

000

000

000

000

000

000

000

1900

000

180

000

000

000

000

160

000

000

1040

000

000

1960

000

000

1000

915 AM2152002

AEC 05684



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

0

Thickness

ft

330 51570 51900 Claystone gy w I
s nods

1770 51900 53670 Limestone shaley layered

270 53670 53940 Claystone gy

510 53940 54450 Claystone gy grn

1140 54450 55590 Limestone shaley layered

460 55590 56050 Claystone gy gm

950 56050 57000 Limestone shaley layered

100 57000 57100 Claystone dk gy

100 57100 57200 Shale blk w coal stks

045 57200 57245 Sandstone gy churned

045 57245 57290 Shale blk dk gy

510 57290 57800 Claystone gy sandy w Is nods

1600 57800 59400 Shale gy w ss stks

170 59400 59570 Sandstone gy w sh stks

200 59570 59770 Shale gy w ss stks

330 59770 60100 Shale dk gy

040 60100 60140 Shale dk gy layered

060 60140 60200 Shale blk wl coal stks

075 60200 60275 Coal w bone stks pyritic SEWICKLEY No 9

055 60275 60330 Shale blk w coal stks

140 60330 60470 Coal w sh layers

1890 60470 62360 Limestone shaley layered

280 62360 62640 Sandstone gy w sh stks

680 62640 63320 Shale gy

050 63320 63370 Sandstone gy w sh stks

200 63370 63570 Shale dk gy

310 63570 63880 Limestone shaley layered

040 63880 63920 Shale dk gy

100 63920 64020 Claystone gm
180 64020 64200 Shale blk w coal stks

120 64200 64320 Claystone gy

060 64320 64380 Claystone gy sandy

555 64380 64935 Limestone shaley massive

060 64935 64995 Claystone dk gy w Is nods

460 64995 65455 Limestone nodular

070 65455 65525 Shale dk gy w Is nods

255 65525 65780 Limestone nodular

310 65780 66090 Claystone dk gy gy

025 66090 66115 Limestone shaley nodular

105 66115 66220 Claystone gy

070 66220 66290 Claystone gy w Is nods

040 66290 66330 Limestone shaley mosaic

165 66330 66495 Claystone gm
195 66495 66690 Claystone brn blk

025 66690 66715 Shale blk w coal stks

105 66715 66820 Coal w bone pyritic ROOF COAL

049 66820 66869 Shale blk dk gy

025 66869 66894 Shale brn blk

015 66894 66909 Limestone shaley layered

488 66909 67397 Coal w bone stks PITTSBURGH No 8

068 67397 67465 Coal pyritic

010 67465 67475 Shale dk gy

040 67475 67515 Shale gy

050 67515 67565 Shale gy w Is nods

155 67565 67720 Limestone nodular

230 67720 67950 Claystone gy w Is nods

120 67950 68070 Claystone gy sandy

230 68070 68300 Shale gy wl Is nods

280 68300 68580 Sandstone gy

Total Depth

PAEC200114

Depth

From To

ft ft Strata

68580

Page No 3 of 4

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

ak cv ev 000

ak cs as y 1770

cv ev 000

cv ev 000

ak cs as y 1140

cv ev 000

ak cs es y 950

cv ev 000

ac cv ev 000

cs as y 045

cm em 000

al cm em 000

cs as 000

cs as y 170

cs as 000

cm em 000

cm em 000

ac cv ev 000

ac cv ev 000

ac cv ev 000

ac cv ev 000

ak cs as y 1890

cs as y 280

cm em 000

cs as y 050

cm em 000

ak cs as y 310

cm em 000

cv ev 000

ac cv ev 000

cv ev 000

cm em 000

ak cs as y 555

ak cm em 000

ak cs as y 460

ak cm em 000

ak cs as y 255

cv ev 000

ak cs as y 025

cv ev 000

ak cv ev 000

ak cs as y 040

cv ev 000

cv ev 000

ac cv ev 000

ac cv ev 000

ac cv ev 000

cm em 000

ak cs as y 015

ac cv ev 000

ac cv ev 000

cm em 000

cm em 000

ak cm em 000

ak es as y 000

ak cv ev 000

cm ern 000

ak cm em 000

cs as y 280

22020

915 AM2 1
1 512 00 2

AEC 05685



Page No 4 of 4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Depth Thickness of

Thickness From To Water Physical Hard Rock

1
9
1
1

ft ft ft Strata Bearing Properties HR ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 22020 32
Soft Rock 46560 68

68580

22020

32

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 19331 190 162 594 1339

Coal 613 511 221 16000 1539

Bottom 10

ft

14610 337 253 10505 411

1
PAEC200114 915 AM2152002

AEC 05686



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200116

Field Engineer Kim Cecil

Surface Elevation 122459

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Thickness

ft

Northing 681538

Easting 2416392

Kerogen Resources

Depth

From To Water

ft ft Strata Bearing

1600 000 1600 Casing

110 1600 1710 Sandstone gy massive YES

1320 1710 3030 Claystone red YES

550 3030 3580 Shale gy w as stks

240 3580 3820 Sandstone gy w sh stks YES

990 3820 4810 Claystone red YES

590 4810 5400 Claystone dk gy

200 5400 5600 Shale red gm YES

300 5600 5900 Core loss

1240 5900 7140 Claystone red gm
690 7140 7830 Claystone gy w I

s nods

240 7830 8070 Claystone red ren sandy

2880 8070 10950 Claystone red gy

470 10950 11420 Shale red gm
780 11420 12200 Shale red gm sandy

350 12200 12550 Shale red

235 12550 12785 Shale blk dk gy layered

010 12785 12795 Coal

185 12795 12980 Limestone

200 12980 13180 Claystone gy w Is nods

040 13180 13220 Shale dk gy layered

1380 13220 14600 Claystone gy w

is

nods

270 14600 14870 Claystone red gm
080 14870 14950 Shale blk

220 14950 15170 Coal w Sh pyritic WASHINGTON No 12

075 15170 15245 Shale dk gy

1515 15245 16760 Claystone gy w Is nods

620 16760 17380 Claystone red gm
320 17380 17700 Claystone gy

4330 17700 22030 Sandstone gy w sh stks

560 22030 22590 Shale gy conglomerate wl iron nods

080 22590 22670 Coal w sh layers

110 22670 22780 Claystone dk gy

140 22780 22920 Limestone

070 22920 22990 Claystone grn

910 22990 23900 Claystone gy w Is nods

150 23900 24050 Shale gy

170 24050 24220 Shale gy sandy

180 24220 24400 Sandstone gy w sh stks

950 24400 25350 Shale red gy

110 25350 25460 Limestone nodular

770 25460 26230 Shale gy

170 26230 26400 Limestone shaley layered

470 26400 26870 Claystone gy

080 26870 26950 Shale dk gy layered

1020 26950 27970 Shale gy sandy

860 27970 28830 Sandstone gy w sh stks

070 28830 28900 Shale gy sandy

300 28900 29200 Shale gy

060 29200 29260 Coal wsh stks WAYNESSURGH No 11

210 29260 29470 Claystone gy

180 29470 29650 Limestone

PAEC200116

Physical

Properties

cs es

cv ev

cs es

cs es

cv ev

cv ev

cm em

cv ev

ak cv ev

cs es

cv ev

cm em

cs es

cm em

ac cm em

ac cv ev

cak cs es

ak cv ev

cm em

ak cv ev

cv ev

ac cm em

ac cv ev

cm em

ak cv ev

cv ev

cv ev

cs es

cs es

ac cv ev

cv ev

cak cs es

cv ev

ak cv ev

cm em

cs es

cs es

cm em

cak cs es

cm em

cak cs es

cv ev

cm em

cs as

cs es

cs es

cm em

ac cv ev

cv ev

cak cs es

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

000

110

000

000

240

000

000

000

000

000

000

000

000

000

000

000

000

000

185

000

000

000

000

000

000

000

000

000

000

4330

000

000

000

140

000

000

000

000

180

000

110

000

170

000

000

000

860

000

000

000

000

180

915 AM2152002

AEC 05687



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200116

Thickness

ft
510 29650 30160 Claystone gy w

Is nods

420 30160 30580 Limestone shaley layered

100 30580 30680 Shale gy

200 30680 30880 Limestone mosaic

220 30880 31100 Claystone gy

210 31100 31310 Limestone shaley layered

350 31310 31660 Claystone gy wl Is nods

440 31660 32100 Limestone nodular

160 32100 32260 Shale gy gm

340 32260 32600 Claystone gy

360 32600 32960 Shale gy sandy

230 32960 33190 Shale red grn

690 33190 33880 Limestone layered

090 33880 33970 Claystone gm w Is nods

640 33970 34610 Sandstone gy w sh stks

150 34610 34760 Shale gm
1070 34760 35830 Limestone shaley layered

710 35830 36540 Claystone gm w

I
s nods

1080 36540 37620 Claystone gm
220 37620 37840 Claystone gm w Is nods

570 37840 38410 Limestone shaley layered

510 38410 38920 Claystone gm w Is nods

190 38920 39110 Claystone gm

1370 39110 40480 Limestone nodular

290 40480 40770 Claystone gy w Is nods

290 40770 41060 Claystone gm
550 41060 41610 Limestone massive

410 41610 42020 Limestone shaley layered

250 42020 42270 Shale gm w Is nods

220 42270 42490 Limestone mosaic

090 42490 42580 Claystone gm w Is nods

1250 42580 43830 Limestone nodular

200 43830 44030 Claystone brn bik

140 44030 44170 Coal w bone pyritic SEWICKLEY No 9

020 44170 44190 Shale bilk w coal stks

140 44190 44330 Coal w pyrite

100 44330 44430 Claystone dk gy

200 44430 44630 Claystone gm w

Is

nods

340 44630 44970 Limestone shaley layered

1110 44970 46080 Claystone gy gm w Is nods

060 46080 46140 Coal w sh stks

050 46140 46190 Claystone gy w Is nods

1140 46190 47330 Limestone nodular

030 47330 47360 Claystone gy w Is nods

690 47360 48050 Limestone nodular

230 48050 48280 Claystone gm w Is nods

180 48280 48460 Limestone shaley layered

1140 48460 49600 Shale gy gm w

Is

nods

440 49600 50040 Limestone shaley layered

210 50040 50250 Claystone grn w

Is

nods

070 50250 50320 Claystone blk dk gy

140 50320 50460 Claystone gy w Is nods

310 50460 50770 Limestone massive

320 50770 51090 Claystone gy

1190 51090 52280 Limestone shaley layered

230 52280 52510 Claystone gy w Is nods

050 52510 52560 Limestone

500 52560 53060 Claystone gy w

Is

nods

010 53060 53070 Shale blk

055 53070 53125 Coal w bone layers ROOF COAL

080 53125 53205 Shale dk gy

324 53205 53529 Coal PITTSBURGH No8

161 53529 53690 Coal w bone stks

060 53690 53750 Claystone dk gy

P AEC200116

Depth

From To

ft ft Strata

Page No 2 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
ak cv ev 000

cak cs es y 420

cm em 000

cak cs es y 200

cv ev 000

cak cs es y 210

ak cv ev 000

cak cs es y 440

cm em 000

cv ev 000

cs es 000

cm em 000

cak cs es y 690

ak cv ev 000

Cs es y 640

cm em 000

cak cs es y 1070

ak cv ev 000

cv ev 000

ak cv ev 000

calk cs es y 570

ak cv ev 000

cv ev 000

calk cs es y 1370

ak cv ev 000

cv ev 000

cak cs es y 550

cak cs es y 410

ak cm em 000

cak cs es y 220

ak cv ev 000

cak cs es y 1250

ac cv ev 000

ac cv ev 000

ac cm em 000

ac cv ev 000

cv ev 000

ak cv ev 000

cak cs es y 340

ak cv ev 000

ac cv ev 000

ak cv ev 000

cak cs es y 1140

ak cv ev 000

calk cs es y
690

ak cv ev 000

calk cs es y
180

ak cm em 000

ak cs es 000

ak cv ev 000

ac cv ev 000

ak cv ev 000

cak cs es y
310

cv ev 000

calk cs es y 1190

ak cv ev 000

cak cs es y 050

ak cv ev 000

ac cm em 000

ac cv ev 000

cm em 000

ac cv ev 000

ac cv ev 000

cv ev 000

915 AM2152002

AEC 05688



ATTACHMENT 13

DIAMOND DRILL HOLE AEC2001i6

Depth

Thickness From To

ft ft ft Strata

520 53750 54270 Claystone gy w I
s nods

150 54270 54420 Sandstone gy churned

170 54420 54590 Shale gy conglomerate wiron nods

060 54590 54650 Claystone gy w

Is

nods

130 54650 54780 Shale gy

080 54780 54860 Shale dk gy layered

040 54860 54900 Claystone gy

450 54900 55350 Shale gy w ss stks

Total Depth 55350

Water

Bearing

Physical

Properties

ak cv ev

cs es

cs es

ak cv ev

cm em

cm em

cv ev

cs es

Page Io 3 of 3

Thickness of

Hard Rock

HR ft

y

000

150

000

000

000

000

000

000

18595

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

18595

Thickness Percent

Ft
Hard Rock 18595 34
Soft Rock 36755 66

55350

34

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 33911 150 124 468 2923

Coal 145 661 388 20700 2056

Bottom 10 ft 25200 114 092 3560 2164

PAEC200116
915 AM2 152002

AEC 05689



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200124

Field Engineer

Surface Elevation

Kim Cecil

114000

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 682935

Easting 2410742

Drilling Company Kerogen Resources

Thickness

ft

Depth

From

ft

To Water

ft Strata Bearing

2200 000 2200 Casing

265 2200 2465 Shale dk gy gy
YES

055 2465 2520 Limestone shaley YES

030 2520 2550 Claystone gy YES

030 2550 2580 Limestone shaley YES

990 2580 3570 Claystone gy
YES

160 3570 3730 Shale blk wl coal stks YES

055 3730 3785 Coal WASHINGTON No 12 YES

1170 3785 4955 Claystone gy
YES

280 4955 5235 Shale gy w ss stks YES

5285 5235 10520 Sandstone gy

050 10520 10570 Shale gy sandy

620 10570 11190 Sandstone gy

660 11190 11850 Sandstone gy w coal stks

110 11850 11960 Shale dk gy w coal stks

210 11960 12170 Sandstone gy w coal stks

1940 12170 14110 Sandstone gy w crossbeds

140 14110 14250 Shale gy w interbedded ss

080 14250 14330 Shale gy sandy w I
s nods

045 14330 14375 Sandstone gy w sh stks

215 14375 14590 Shale gy w

Is

nods

295 14590 14885 Shale gy sandy w Is nods

715 14885 15600 Shale blk dk gy

200 15600 15800 Shale gy w Is

nods

245 15800 16045 Shale blk

325 16045 16370 Limestone shaley nodular

100 16370 16470 Shale gy w

Is

nods

230 16470 16700 Claystone gy gm

045 16700 16745 Shale blk

305 16745 17050 Shale gy

240 17050 17290 Shale gy w ss stks

110 17290 17400 Sandstone gy wt sh stks

310 17400 17710 Shale gy

140 17710 17850 Shale gy w ss stks

570 17850 18420 Claystone gy

037 18420 18457 Coal WAYNESBURGH No 11

043 18457 18500 Claystone gy

120 18500 18620 Claystone dk gy w

Is

nods

080 1 B620 18700 Claystone gy

805 18700 19505 Limestone nodular

645 19505 20150 Claystone gy w I
s nods

510 20150 20660 Claystone gy

105 20660 20765 Shale gm sandy

495 20765 21260 Limestone shaley

375 21260 21635 Shale dk gyl gy gm

280 21635 21915 Sandstone gy w sh stks

385 21915 22300 Claystone gy grn

570 22300 22870 Claystone gy w Is nods

35D 22870 23220 Shale gy grn

580 23220 23800 Shale grn w ss stks

830 23800 24630 Limestone shaley nodular

250 24630 24880 Claystone gy w

Is

nods

PAE C200124

Page Nlo 1 of 3

Thickness of

Physical Hard Rock

Properties HR ft

000

cm em 000

ak cs es y 055

cv ev 000

ak cs es y 030

cv ev 000

ac cm em 000

ac cv ev 000

cv ev 000

cs es 000

cs es y 5285

cs es 000

Cs es y 620

cs es y 660

ac cm em 000

cs es y 210

cs es y 1940

cs es 000

ak cs es 000

cs es y 045

ak cm em 000

ak cs es 000

ac cm em 000

ak cm em 000

ac cm em 000

ak cs es y 325

ak cm em 000

cv ev 000

ac cm em 000

cm em 000

cs es 000

cs es y 110

cm em 000

cs es 000

cv ev 000

ac cv ev 000

cv ev 000

ak cv ev 000

cv ev 000

ak cs es y 805

ak cv ev 000

cv ev 000

cs es 000

ak cs es y 495

cm em 000

cs es y 280

cv ev 000

ak cv ev 000

cm em 000

cs es 000

ak cs es y 830

ak cv ev 000

9 15 AM21152002

AEC 05690



Page No 2 of 3

Thickness

ft

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200124

Depth
Thickness of

From To
Water Physical

Hard Rock

ft ft Strata Bearing Properties HR ft

060 24880 24940 Claystone red grn
cv ev 000

975 24940 25915 Claystone gy grn cv ev 000

685 25915 26600 Limestone shaley layered
ak cs es y 685

280 26600 26880 Shale gyl gm cm em 000

215 26880 27095 Sandstone gy wl sh stks cs es y 215

235 27095 27330 Shale gy wl ss stks cs es 000

120 27330 27450 Shale grn sandy limey ak cs es 000

150 27450 27600 Shale grn w

Is

nods ak cm em 000

470 27600 28070 Limestone shaley layered ak cs es y 470

grn w Is nods ak cm em 000
20 Shale70 285280450

1230 28520 29750 Limestone
ak cs es y 1230

135 29750 29885 Shale gy limey
ak cm em 000

1030 29885 30915 Limestone nodular ak cs es y 1030

235 30915 31150 Shale gyl gm cm em 000

315 31150 31465 Limestone mosaic ak cs es y 315

165 31465 31630 Shale gy
cm em 000

770 31630 32400 Claystone gy w Is nods ak cv ev 000

445 32400 32845 Shale dk gy w Is nods ak cm em 000

070 32845 32915 Claystone blk w

Is

nods ak cv ev 000

030 32915 32945 Shale blk w coal stks ac cm em 000

310 32945 33255 Coal w bone shale SEWICKLEY No 9 ac cv ev 000

400 33255 33655 Shale dk gy
cm em 000

265 33655 33920 Shale gy wl interbedded ss cs es 000

465 33920 34385 Shale gy
cm em 000

390 34385 34775 Shale gy w

Is

nods ak cm em 000

800 34775 35575 Shale dk gyl gy cm em 000

070 35575 35645 Limestone massive ak Cs es y 070

143 35645 35788 Coal shaley ac cv ev 000

062 35788 35850 Shale blk dk gy
cm em 000

1500 35850 37350 Limestone nodular ak cs es y 1500

915 37350 38265 Shale gy grn w Is

nods ak cm em 000

020 38265 38285 Shale gy w interbedded ss Cs es 000

105 38285 38390 Shale dk gy
cm em 000

475 38390 38865 Shale gy w Is nods ak cm em 000

450 38865 39315 Claystone dk gy w Is

nods ak cv ev 000

060 39315 39375 Shale blkw coal stks ac cm em 000

065 39375 39440 Shale dk gy
cm em 000

110 39440 39550 Claystone gy sandy
cm em 000

085 39550 39635 Shale dk gy limey
ak cm em 000

630 39635 40265 Limestone nodular ak cs es y 630

060 40265 40325 Claystone gy
cv ev 000

860 40325 41185 Limestone shaley
ak cs es y 860

462 41185 41647 Shale gy w Is

nods ak cm em 000

115 41647 41762 Limestone shaley nodular ak cs es y 115

277 41762 42039 Claystone gy w

Is

nods ak cv ev 000

125 42039 42164 Claystone gy
cv ev 000

140 42164 42304 Claystone blk tan ac cv ev 000

039 42304 42343 Bone w coal ROOF COAL ac cv ev 000

072 42143 42415 Shale dk gy
cm em 000

065 42415 42480 Shale blk wl coal stks ac cm em 000

371 42480 42851 Coal PITTSBURGH No8 ac cv ev 000

114 42851 42965 Coal w pyrite
ac cv ev 000

010 42965 42975 Shale blk w coal stks ac cm em 000

169 42975 43144 Shale gy w

Is

nods ak cm em 000

230 43144 43374 Limestone shaley nodular ak cs es y 230

351 43374 43725 Claystone gy wl Is

nods ak cv ev 000

305 43725 44030 Shale gy sandy
cs es 000

140 44030 44170 Claystone gy w Is nods ak cv ev 000

095 44170 44265 Limestone shaley nodular ak cs es y
095

395 44265 44660 Shale gy sandy
cs es 000

Total Depth 44660

PAEC200124

19135

915 AM21152002

AEC 05691



ATTACHMENT13

DIAMOND DRILL HOLE AEC200124

Page No 3 of 3

Depth Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit 19135

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 43

Thickness Percent

Ft
Hard Rock 19135 43
Soft Rock 25525 57

44660

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 15569 129 111 402 1155

Coal 125 526 210 16400 1628

Bottom 10 ft 44350 116 112 3625 4073

0
PAE C200124 915 AM 2152002

AEC 05692



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200125

Field Engineer

Surface Elevation

Kim Cecil

122000

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 682930

Easting 2413433

Drilling Company Kerogen Resources

Thickness

ft

Depth

From

ft

To Water

ft Strata Bearing

2800 000 2800 Casing

190 2800 2990 Claystone gy w

Is

nods YES

1925 2990 4915 Claystone red gy w Is nods YES

490 4915 5405 Shale gy w Is nods

410 5405 5815 Shale gy sandy limey

740 5815 6555 Sandstone gy w crossbeds

130 6555 6685 Shale gy w Is nods

080 6685 6765 Shale gy

100 6765 6865 Shale gy w ss stks

1010 6865 7875 Claystone gy grn

290 7875 8165 Claystone gy w Is nods

895 8165 9060 Claystone red gy

360 9060 9420 Shale gy w ss stks

945 9420 10365 Shale gy sandy limey

175 10365 10540 Shale dk gy

093 10540 10633 Coal w bone stks

053 10633 10686 Shale dk gy

115 10686 10801 Shale gy w Is nods

080 10801 10881 Claystone gy

200 10881 11081 Claystone gy w I
s nods

4 05 110 81 w ss stks86 Shale114 gy

185 11486 11671 Shale gy sandy limey

650 11671 12321 Shale dk gy gy

100 12321 12421 Shale blk

171 12421 12592 Coal w bone and sh layers WASHINGTON No 12

100 12592 12692 Shale blk dk gy

890 12692 13582 Claystone gy

500 13582 14082 Shale gy w ss stks

4790 14082 18872 Sandstone gy w sh stks

150 18872 19022 Shale gy w ss stks

765 19022 19787 Sandstone gy w sh stks

060 19787 19847 Coal w bone

095 19847 19942 Shale dk gy gy

705 19942 20647 Shale gy w Is nods

360 20647 21007 Shale gy

1155 21007 22162 Shale gy w ss stks

710 22162 22872 Sandstone gy w crossbeds

255 22872 23127 Shale gy

375 23127 23502 Shale dk gy w ss stks

790 23502 24292 Shale gy w Is nods

625 24292 24917 Shale dk gy

085 24917 25002 Limestone shaley layered

105 25002 25107 Shale dk gy gy

345 25107 25452 Shale gy w

I
s nods

115 25452 25567 Shale blk

065 25567 25632 Limestone shaley nodular

815 25632 26447 Shale gy

400 26447 26847 Shale gy w ss stks

425 26847 27272 Shale dk gy gy

040 27272 27312 Coal w bone WAYNESBURGH No 11

380 27312 27692 Shale gy w I
s nods

150 27692 27842 Limestone shaley nodular

590 27842 28432 Shale dk gy gy w

I
s nods

405 28432 28837 Limestone nodular

1165 28837 30002 Claystone dk gy gy w

Is

nods

210 30002 30212 Limestone shaley nodular

PAEC200125

Page No 1 of 3

Thickness of

Hard Rock

HR ft
Physical

Properties

ak cv ev

ak cv ev

ak cm em

ak cm ern

cs es

ak cm em

cm em
Cs es

cv ev

ak cv ev

cv ev

cc es

ak cs es

cm em

ac cv ev

cm em

ak cm em

cv ev

ak cv ev

cs es

ak es es

cm em

ac cm em

ac cv ev

ac cm em

cv ev

Cs es

cs es

cs es

cs es

ac cv ev

cm em

ak cm em

cm em

cs es

cs es

cm em

Cs es

ak cm em

cm em

ak cs es

cm em

ak cm em

ac cm em

ak cs es

cm em

cs es

cm em

ac cv ev

ak cm em

ak cs es

ak cm em

ak cs es

ak cv ev

ak cs es

y

y

y

y

y

y

y

y

y

000

000

000

000

000

740

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

4790

000

765

000

000

000

000

000

710

000

000

000

000

085

000

000

000

065

000

000

000

000

000

150

000

405

000

210

1038 AM3502

AEC 05693



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200125

Thickness

ft

Depth

From To

ft ft Strata

Page No 2 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
260 30212 30472 Claystone gy limey

135 30472 30607 Shale gy sandy
185 30607 30792 Sandstone gy massive

425 30792 31217 Claystone red gy

1045 31217 32262 Shale gy w I
s nods

200 32262 32462 Shale gy sandy
565 32462 33027 Sandstone gy w sh stks

135 33027 33162 Limestone nodular

640 33162 33802 Shale gy w Is nods

720 33802 34522 Claystone red gy
575 34522 35097 Claystone gy w Is nods

160 35097 35257 Claystone gy sandy w Is nods

475 35257 35732 Shale gy w ss stks

115 35732 35847 Shale gy sandy limey

270 35847 36117 Shale gy
1200 36117 37317 Claystone gy w

Is

nods

3010 37317 40327 Limestone layered

275 40327 40602 Shale gy w I
s nods

1210 40602 41812 Limestone Shaley nodular

490 41812 42302 Shale dk gy gy w Is nods

165 42302 42467 Shale dk gy w coal stks

365 42467 42832 Coal w bone layers SEWICKLEY No 9

410 42832 43242 Shale gy gm
805 43242 44047 Shale gy w ss stks

1115 44047 45162 Claystone dk gy gy w Is nods

057 45162 45219 Coal wl bone stks

100 45219 45319 Shale blk dk gy limey

1990 45319 47309 Limestone nodular

165 47309 47474 Claystone grn w I
s nods

260 47474 47734 Shale gy sandy

220 47734 47954 Claystone gy w Is nods

210 47954 48164 Limestone shaley nodular

290 48164 48454 Claystone gy grn

045 48454 48499 Shale gy grn w Is nods

030 48499 48529 Shale dk gy
055 48529 48584 Coal wish layers

040 48584 48624 Shale dk gy

125 48624 48749 Shale gy limey sandy

600 48749 49349 Limestone nodular

045 49349 49394 Claystone gy w

Is

nods

775 49394 50169 Limestone shaley nodular

155 50169 50324 Claystone gy w

I
s nods

250 50324 50574 Claystone gy

050 50574 50624 Claystone brn blk

015 50624 50639 Shale blk

080 50639 50719 Coal w sh layers ROOF COAL

110 50719 50829 Shale blk dk gy
210 50829 51039 Bone wl coal stks PITTSBURGH No8

274 51039 51313 Coal

018 51313 51331 Coal w bone stks

010 51331 51341 Shale dk gy

060 51341 51401 Shale dk gy w I
s nods

090 51401 51491 Limestone shaley

220 51491 51711 Shale gy w I
s nods

050 51711 51761 Limestone shaley

070 51761 51831 Claystone gy w Is nods

165 51831 51996 Limestone shaley

360 51996 52356 Shale gy sandy limey

Total Depth 52356

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

PAEC200125

ak cv ev 000

cs es 000

ak cs es y 185

cv ev 000

ak cm em 000

cs es 000

cs es y 565

ak cs es y 135

ak cm em 000

cv ev 000

ak cv ev 000

ak cv ev 000

cs es 000

ak cs es 000

cm em 000

ak cv ev 000

ak cs es y 3010

ak cm em 000

ak cs es y 1210

ak cm em 000

ac cm em 000

ac cv ev 000

cm em 000

cs es 000

ak cv ev 000

ac cv ev 000

ak cm em 000

ak cs es y 1990

ak cv ev 000

cs es 000

ak cv ev 000

ak cs es y 210

cv ev 000

ak cm em 000

cm em 000

ac cv ev 000

cm em 000

ak cs es 000

ak cs es y 600

ak cv ev 000

ak cs es y 775

ak cv ev 000

cv ev 000

ac cv ev 000

ac cm em 000

ac cv ev 000

ac cm em 000

ac cv ev 000

ac cv ev 000

ac cv ev 000

cm em 000

ak cm em 000

ak cs es y 090

ak cm em 000

ak cs es y 050

ak cv ev 000

ak cs es y 165

ak cs es 000

16905

1038 AM3502

AEC 05694



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200125

Page No 3 of 3

Depth
Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 16905 32
Soft Rock 35451 68

52356

16905

32

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

11000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 17545 199 163 621 1134

Coal 433 546 257 17100 1667

Bottom 10 ft 49350 172 148 5375 4398

PAEC200125
1038 AM31502

AEC 05695



ATTACHMENT 13

DIAMOND DRILL HOLE CLC 200129

Field Engineer Kim Cecil

Surface Elevation 121016

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Depth

Thickness From To

ft ft ft Strata

Northing 681382

Easting 2419418

Kerogen Resources

Water

Bearing

Physical

Properties

2500 000 2500 Casing

700 2500 3200 Claystone gy sandy

1000 3200 4200 Shale gy sandy YES

330 4200 4530 Shale gy YES

410 4530 4940 Shale red gm

070 4940 5010 Shale dk gy

340 5010 5350 Claystone gy wl

Is

nods

080 5350 5430 Limestone

870 5430 6300 Claystone red gy grn wl

Is

nods

680 6300 6980 Claystone gy w
Is

nods

760 6980 7740 Claystone red w Is nods

660 7740 8400 Claystone red gyl gm wl Is nods

1120 8400 9520 Shale gy w Is nods

140 9520 9660 Claystone red grn

540 9660 10200 Shale gy

050 10200 10250 Limestone shaley layered

250 10250 10500 Claystone gy w

Is

nods

110 10500 10610 Limestone

1020 10610 11630 Claystone red gm gy w Is nods

560 11630 12190 Shale gy

110 12190 12300 Claystone red gm

520 12300 12820 Shale gy sandy

420 12820 13240 Shale red

450 13240 13690 Shale gy sandy slumped

110 13690 13800 Shale gy

450 13800 14250 Claystone gy wl Is nods

060 14250 14310 Shale gy

010 14310 14320 Shale bik w coal stks

210 14320 14530 Limestone shaley layered

630 14530 15160 Claystone gy w Is nods

110 15160 15270 Claystone dk gy

010 15270 15280 Bone

420 15280 15700 Claystone gy w Is

nods

080 15700 15780 Claystone dk gy

050 15780 15830 Shale blk

030 15830 15860 Coal

040 15860 15900 Claystone dk gy

200 15900 16100 Coal w bone stks WASHINGTON No 12

800 16100 16900 Claystone gy w

I
s nods

670 16900 17570 Shale gy w ss stks

600 17570 18170 Shale gy

470 18170 18640 Shale gy w ss stks

200 18640 18840 Shale gy sandy slumped

2840 18840 21680 Sandstone gy massive

870 21680 22550 Shale dk gy w ss stks

050 22550 22600 Sandstone gy w coal spars

180 22600 22780 Shale gy

090 22780 22870 Coal w bone stks WAYNESBURG A
080 22870 22950 Limestone shaley layered

090 22950 23040 Claystone dk gy w

Is

nods

210 23040 23250 Limestone

670 23250 23920 Claystone gy w Is nods

PCLC200129

cm em

cs es

cm em

cm em

cm em

ak cv ev

ak cs es

ak cv ev

ak cv ev

ak cv ev

ak cv ev

ak cm em

cv ev

cm em

ak cs es

ak cv ev

ak cs es

ak cv ev

cm em

cv ev

cs es

cm em

cs es

cm em

ak cv ev

cm em

ac cm em

ak cs as

ak cv ev

cv ev

ac cv ev

ak cv ev

cv ev

ac cm em

ac cv ev

cv ev

ac cv ev

ak cv ev

cs es

cm em

cs es

cs es

cs es

cs es

cs es

cm em

ac cv ev

ak cs es

ak cv ev

ak cs es

ak cv ev

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

000

000

000

000

000

000

000

080

000

000

000

000

000

000

000

050

000

110

000

000

000

000

000

000

000

000

000

000

210

000

000

000

000

000

000

000

000

000

000

000

000

000

000

2840

000

050

000

000

080

000

210

000

923 AM2152002

AEC 05696



ATTACHMENT 13

Thickness

ft

Depth

From

ft

DIAMOND DRILL HOLE CLC 200129

To Water

ft Strata Bearing

160 23920 24080 Sandstone gy w sh stks

740 24080 24820 Shale gy w ss stks

060 24820 24880 Sandstone gy w sh stks

310 24880 25190 Shale red gm gy

590 25190 25780 Shale gy w ss stks

350 25780 26130 Shale dk gy gy

120 26130 26250 Limestone shaley layered

510 26250 26760 Claystone gy w I
s nods

030 26760 26790 Shale blk

160 26790 26950 Shale gy sandy

1850 26950 28800 Sandstone gy w sh stks

470 28800 29270 Shale gy w ss stks

060 29270 29330 Shale dk gy

170 29330 29500 Claystone gy w Is nods

160 29500 29660 Limestone

370 29660 30030 Claystone gy w Is nods

250 30030 30280 Limestone shaley layered

160 30280 30440 Limestone massive

100 30440 30540 Claystone gy wl
Is

nods

190 30540 30730 Limestone mosaic

370 30730 31100 Claystone gy wI Is nods

190 31100 31290 Limestone shaley layered

070 31290 31360 Claystone gy wl Is nods

040 31360 31400 Limestone shaley

340 31400 31740 Claystone gy w

Is

nods

160 31740 31900 Limestone massive

290 31900 32190 Claystone gy w

Is

nods

200 32190 32390 Claystone gy gm

140 32390 32530 Shale gy w ss stks

120 32530 32650 Sandstone gy w sh stks

070 32650 32720 Shale gy w ss stks

002 327 20 32920 Claystone gy w Is nods

150 32920 33070 Shale red gy gm

320 33070 33390 Claystone gy w Is nods

080 33390 33470 Limestone

330 33470 33800 Claystone gy wl

I
s nods

330 33800 34130 Claystone gy sandy w Is nods

310 34130 34440 Shale gy wl ss stks

150 34440 34590 Sandstone gy w sh stks

100 34590 34690 Claystone gy

160 34690 34850 Limestone shaley layered

230 34850 35080 Claystone gy w Is

nods

710 35080 35790 Limestone nodular

090 35790 35880 Claystone gy w

Is

nods

120 35880 36000 Limestone massive

130 36000 36130 Claystone gy w

Is

nods

500 36130 36630 Limestone shaley layered

100 36630 36730 Sandstone gy w sh stks

240 36730 36970 Shale gy w ss stks

140 36970 37110 Limestone

230 37110 37340 Claystone gy gm w

Is

nods

020 37340 37360 Shale dk gy layered

240 37360 37600 Claystone gy w

Is

nods

570 37600 38170 Limestone massive

860 38170 39030 Claystone gy gm w

I
s nods

320 39030 39350 Limestone massive

710 39350 40060 Claystone gy w I
s nods

460 40060 40520 Limestone shaley layered

430 40520 40950 Claystone gy w Is nods

950 40950 41900 Limestone shaley layered

120 41900 42020 Claystone dk gy gy w Is nods

1620 42020 43640 Limestone shaley layered

445 43640 44085 Claystone gy grn

300 44085 44385 Coal w bone and sh layers SEWICKLEY No 9

PCL C200129

Page No 2 of 3

Thickness of

Physical Hard Rock

Properties HR ft

cs es

cs es

cs as

cm ern

cs es

cm em

ak cs es

ak cv ev

y 160

y

y

ac cm em

cs as

cs as

cs as

cm em

ak cv ev

ak cs es

ak cv ev

y

y

ak cs as y

ak cs es

ak cv ev

ak cs es

ak cv ev

ak cs as

ak cv ev

ak cs as

ak cv ev

ak cs as

ak cv ev

cv ev

cs as

cs as

cs as

ak cv ev

cm em

ak cv ev

ak cs as

ak cv ev

ak cm em

cs as

cs as

cv ev

y

y

y

y

y

y

y

y

ak cs as y

ak cv ev

ak cs es

ak cv ev

ak cs as

ak cv ev

y

y

ak cs es y

cs es

cs es

ak cs es

ak cv ev

cm em

ak cv ev

y

000

060

000

000

000

120

000

000

000

1850

000

000

000

160

000

250

160

000

190

000

190

000

040

000

160

000

000

000

120

000

000

000

000

080

000

000

000

150

000

160

000

710

000

120

000

500

100

000

140

000

000

000

570

000

320

000

460

000

950

000

1620

000

000

y

ak cs as y

ak cv ev

ak cs as y

ak cv ev

ak es as y

ak cv ev

ak cs es y

ak cv ev

ak cs es y

cv ev

ac cv ev

923 AM21152002

AEC 05697



ATTACHMENT 13

DIAMOND DRILL HOLE CLC 200129

Depth

Thickness From To

ft ft ft Strata

Page Into 3 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
ak cv ev 000

cs es y 340

cs es 000

cm em 000

cm em 000

ac cv ev 000

cv ev 000

ak cs es y 1720

ak cv ev 000

cs es y 590

cs es 000

ak cm em 000

ak cs es y 180

cv ev 000

ac cm em 000

ak cs es y 040

cv ev 000

ak cv ev 000

cv ev 000

ac cm em 000

ac cv ev 000

cv ev 000

ac cv ev 000

ac cv ev 000

ac cv ev 000

cv ev 000

ak cs es y 110

ak cv ev 000

cv ev 000

cs es 000

cs es y 190

cs es 000

cs es y 070

385 44385 44770 Claystone gy w Is nods

340 44770 45110 Sandstone gy slumped

490 45110 45600 Shale gy sandy

810 45600 46410 Shale gy

045 46410 46455 Shale dk gy layered

320 46455 46775 Coal w sh layers

085 46775 46860 Claystone dk gy

1720 46860 48580 Limestone shaley layered

110 48580 48690 Claystone gm w

Is

nods

590 48690 49280 Sandstone gy churned

360 49280 49640 Shale gy w interbedded ss

190 49640 49830 Shale gy w

Is

nods

180 49830 50010 Limestone massive

650 50010 50660 Claystone gm

030 50660 50690 Shale blk

040 50690 50730 Limestone nodular

140 50730 50870 Claystone gy

200 50870 51070 Claystone gm w Is nods

350 51070 51420 Claystone gy gm
040 51420 51460 Shale blk

128 51460 51588 Coal w pyrite ROOF COAL

087 51588 51675 Claystone dk gy gy

200 51675 51875 Coal w pyrite PITTSBURGH No 8

370 51875 52245 Coat wbone
015 52245 52260 Claystone blk

210 52260 52470 Claystone dk gy gy

110 52470 52580 Limestone

140 52580 52720 Claystone gy w Is nods

410 52720 53130 Claystone gy

100 53130 53230 Shale gy sandy

190 53230 53420 Sandstone gy wl sh stks

080 53420 53500 Shale gy sandy

070 53500 53570 Sandstone gy w sh stks

Total Depth 53570

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 16210 30
Soft Rock 37360 70

53570

PCLC200129

16210

16210

30

923 AM2152002

AEC 05698



ATTACHMENT 13

DIAMOND DRILL HOLE N944l

Field Engineer

Surface Elevation

William Siplivey

114920

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 674396

Easting 2413650

Drilling Company LJ Hughes and Sons Inc

Thickness

ft

0

Depth

From To Water

ft ft Strata Bearing

2000 000 2000 Casing

2000 2000 4000 Claystone redgrn YES

2000 4000 6000 Claystone gy YES

780 6000 6780 Claystone gm YES

090 6780 6870 Sandstone gy

1000 6870 7870 Claystone gy

100 7870 7970 Coal WASHINGTON No 12

1030 7970 9000 Claystone gy

500 9000 9500 Claystone gm

6125 9500 15625 Sandstone gy

010 15625 15635 Coal

060 15635 15695 Sandstone gy

020 15695 15715 Shale gy w coal stks

070 15715 15785 Coal

080 15785 15865 Shale gy w

Is

nods

200 15865 16065 Limestone

2835 16065 18900 Claystone gm w Is nods

100 18900 19000 Limestone

100 19000 19100 Shale gm
860 19100 19960 Sandstone gy w sh stks

100 19960 20060 Shale gy

505 20060 20565 Limestone w sh layers

435 20565 21000 Claystone gy

450 21000 21450 Shale gy sandy

365 21450 21815 Sandstone gy

195 21815 22010 Shale gy sandy

570 22010 22580 Shale gy

030 22580 22610 coal WAYNESBURG No 11

390 22610 23000 Claystone gy

2040 23000 25040 Limestone w claystone stks

270 25040 25310 Claystone gm

510 25310 25820 Limestone w claystone stks

1635 25820 27455 Shale redgrn

875 27455 28330 Shale grn

1150 28330 29480 Limestone

1000 29480 30480 Claystone gm limey

220 30480 30700 Sandstone gy w sh stks

810 30700 31510 Limestone w claystone stks

540 31510 32050 Claystone gm limey

950 32050 33000 Limestone w claystone stks

1000 33000 34000 Limestone

2D0 34000 34200 Claystone gm

1470 34200 35670 Limestone nodular

1000 35670 36670 Claystone grn w

Is

nods

355 36670 37025 Claystone gy

180 37025 37205 Coal SEWICKLEY No 9

340 37205 37545 Claystone gy

1455 37545 39000 Shale gm w ss bands

330 39000 39330 Shale gy sandy

370 39330 39700 Shale gy

115 39700 39815 Claystone gy

010 39815 39825 Coal

PN9441

Physical

Properties

cv ev

cv ev

cv ev

cs es

cv ev

ac cv ev

cv ev

cv ev

cs es

ac cv ev

cs es

cm em

ac cv ev

ak cm em

ak cs es

ak cv ev

ak cs es

cm em

es es

cm em

ak cs es

cv ev

cs es

cs es

cs es

cm em

ac cv ev

cv ev

ak cs es

cv ev

ak cs es

cm em

cm em

ak cs es

ak cv ev

cs es

ak cs es

ak cv ev

ak cs es

ak cs es

cv ev

ak cs es

ak cv ev

cv ev

ac cv ev

cv ev

cs es

cs es

cm em

cv ev

ac cv ev

Page Jo 1 of 2

Thickness of

Hard Rock

HR ft

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

y

000

000

000

000

090

000

000

000

000

6125

000

060

000

000

000

200

000

100

000

860

000

505

000

000

365

000

000

000

000

2040

000

510

000

000

1150

000

220

810

000

950

1000

000

1470

000

000

000

000

000

000

000

000

000

916 AM2152002

AEC 05699



ATTACHMENT 13

DIAMOND DRILL HOLE N9441

Depth

Thickness From To

ft ft ft Strata

033 39825 39858 Shale gy

085 39858 39943 Coal bony wl pyrite

017 39943 39960 Shale gy

130 39960 40090 Coal bony
030 40090 40120 Shale gy

045 40120 40165 Coal bony

050 40165 40215 Shale gy

1585 40215 41800 Limestone

200 41800 42000 Claystone gm limey

400 42000 42400 Claystone gm wss bands

300 42400 42700 Claystone gm
420 42700 43120 Limestone

420 43120 43540 Claystone gm
1905 43540 45445 Limestone nodular

865 45445 46310 Claystone gm w Is stks

185 46310 46495 Claystone gy

050 46495 46545 Coal bony ROOF COAL
120 46545 46665 Shale gy

080 46665 46745 Shale dk gy w coal stks

055 46745 46800 Shale gy

287 46800 47087 Coal PITTSBURGH No8
013 47087 47100 Pyrite

210 47100 47310 Coal

600 47310 47910 Claystone gy limey

1200 47910 49110 Sandstone gy

400 49110 49510 Shale gy sandy

200 49510 49710 Limestone nodular

290 49710 50000 Claystone gy

Total Depth 50000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 21765 44
Soft Rock 28235 56

50000

0

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur 1o

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 143 332 295 1040 1026

Coal 230 640 442 20000 1977

Bottom 10 It 2370 414 360 12900 1053

PN9441

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
cm em 000

Sc cv ev 000

cm em 000

ac cv ev 000

cm em 000

ac cv ev 000

cm em 000

ak cs es y 1585

ak cv ev 000

cm em 000

cv ev 000

ak cs es y 420

cv ev 000

ak cs es y 1905

cm em 000

cv ev 000

ac cv ev 000

cm em 000

cm em 000

cm em 000

ac cv ev 000

ac cs es 000

ac cv ev 000

ak cv ev 000

cs es y 1200

cs es 000

ak cs es y 200

cv ev 000

21765

21765

44

916 AM21512002

AEC 05700



988

APPLICANT1
2

3

4

5

6

22

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

Co0R0 = aUa 9 Id 6f y90 American Energy Corporation

D04253

Identification No of Sampling Station from

Hydrology Map

U1 UI U1 U1 U1

UIdentification
Number 9809029 09279 10117 11252 12198 9902

High HLow L Designation if applicable

Surface Elevation for Sampling Station msl 955 955 955 955 955 955

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 011 CFS 006 CFS 006 CFS 025 CFS 027 CFS 295 Cl

Date Above Measurements Made 83098 92498 10698 111298 12998 1305

AquiferZone Identification For WellSpringpH
Standard Units 830 780 800 780 830 820

Total Acidity mgl CaC03 0110 1700 <L0 1500 000 <10

Total Alkalinity mg1 CaCO3 14000 14200 15000 14000 1400 570

Specific Conductivity umhoscm at 25° C 3600 4300 3900 3800 4100 2200

Total Dissolved Solids mg1Total
Manganese mg1 <002 <002 002 <002 <002 <002

Total Sulfates mg1 5300 7600 6800 7400 730 440

Total Iron mg1 012 100 <005 <005 <005 005

Total Suspended Solids mg1 <10 <10 <10 <10 40 <10

Total Hardness mg1 as CaCO3 1700 1800 2100 1800 1700 120C

Nitrates
<010 012 <009 <009 <009 D24

Date Sampled for Analysis
83098 92498 10698 111298 12998 1309

Date Last Precipitation Event Occurred 82698 92298 10498 111098 12998 1235

Laboratory Name DE
City WHEELING

Zip 260030219
Address PO BOX 2019

State WEST VIRGIN A

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05701



988
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

I

2

3

4

CepeLb 77 y

Identification No of Sampling Station from
I

UlA
Hydrology Map

Identification Number98HighHLow L Designation if applicable

Surface Elevation for Sampling Station ms
5 1 Depth of Well Below Land Surface feet

6

7

8

9

22

p
Laboratory Name TRADET INC
Address PO BOX 2019

State WEST VIRGINIA
City WHEELING
Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 13 or 14

APPLICANT tP vet American Energy Corporation

D04253

Static Water Level of Well Below Land
Surface feet

Flow for Spring and Stream gpm or cfs 0 0 0 0

Date Above Measurements Made 83098 92498 10698 111298 12998 13C

AquiferZone Identification For WellSpring

p14 Standard Units DRY DRY DRY DRY DRY 78

Total Acidity mgI CaCO3 111

Total Alkalinity mgl CaCO3 63

Specific Conductivity umhoscm at 25° C 170

Total Dissolved Solids mg1

Total Manganese mg1 <OC

Total Sulfates mg1 291

Total Iron mg1 <0C

Total Suspended Solids mg1 <11

Total Hardness mg1 as CaCO3 60

Nitrates 03

Date Sampled for Analysis130Date
Last Precipitation Event Occurred

1
2
3

A
E

C

05702



988

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT Qoo ro gl 9P r•Pyv3 American Energy Corporation

D04253

Identification No of Sampling Station from U2 U2 U2
1 Hydrology Map

2 Identification Number 98 08310 10060
I I 12042 I 12361 I 9901

3 High HLow L Designation if applicable

4
1

Surface Elevation for Sampling Station msl

5
1 Depth of Well Below Land Surface feet

Static Water Level of Well Below Land
6 Surface feet

7 Flow for Spring and Stream gpm or cfs
I

120 CFS
I

034 CFS
I

043 CFS
I

10 CFS I 076 CFS 1 103 CF

8
1

Date Above Measurements Made 182898 1 93098 I 1 112898 1121798

9 AquiferZone Identification For WellSpring

i pH Standard Units 760 730 810 750

Total Acidity mg1 CaCO3 400 330 280 120

2 Total Alkalinity mgI CaCO3

L 3 Specific Conductivity umhoscm at 25 ° C
14 Total Dissolved Solids mg1

5 Total Manganese mg1

6

7

8

9

0

1

2

Total Sulfates mg1

Total Iron mg1

Total Suspended Solids mg1

Total Hardness mgI as CaCO3

Nitrates

Date Sampled for Analysis

Date Last Precipitation Event Occurred

Laboratory Name TRADET INC

10 Address PO BOX 2019

State WEST VIRGINIA
City WHEELING
Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 13 or 14

9900 11000

2500 2700 2700 2800

2200 1800 3500 290

1000 1000 1100 1000

82898
1

93098
1 1 112898 1 121798

82698
1

92998
1 1 112598 1 121798

AEC 05703



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24217313 68225659 LOCATION Room Pillar

1

Identification No Of Sampling

Station From Hydrology Map
U101 U101 U101

2
Lab Identification Number 0110327 0112360 0202314

High HLow L Designation if L I
H

3 applicable

Surface Elevation for Sampling
980 980 980

4 Station msl

Depth of Well below Land
NA NA NA

5 Surface msl
Static Water Level of Well below NA NA NA

6 Land Surface feet

Flow for SpringStream gpm 16105 NA 11844
7

8 Date Above Measurements Made 10222001 12182001 2192002

AquiferZone Identification for
NA NA NA

9 WellSpring

10 pHStandard Units 79 8 82

11
Total Acidity mgI CaCO3 <10 57 <10

12
Total Alkalinity mgI CaCO3 170 88 110

Specific Conductivity urnhoscm 380 230 230

13 at 25 C

14
Total Dissolved Solids mgI ND ND ND

15
Total Maganese mgI 004 002 <001

16
Total Sulfates mgI 55 30 39

17
Total Iron mgI 011 17 006

18
Total Suspended Solids mgI <10 8 <10

l
Hardness mgi CACOT t

200 100 130

19
3ao

tf
ltN ow measuremen wasreamo s

20
Nitrates mgI 011 039 019

collected on 121801 due to

hazardous conditions A total of 158

21
Date Sampled for Analysis 10222001 121182001 2192002

inches of precipitation fell on

FDate Last Precipitation Event
10162001 12172001 2192002

121601 and 121701 and the

stream was in flood stage
22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05704



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24154421 68498860 LOCATION Room Pillar

1

Identification No Of Sampling

Station From Hydrology Map
U102A

2
Lab Identification Number 210124

High HLow L Designation if L

3 a licable

Surface Elevation for Sampling 1060
4 Station msl

5
Depth of Well below Land

Surface msl
NA

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream cfs 0002

8
Date Above Measurements Made 101012002

9
AquiferZone Identification for

WellSpring

B

10 pHStandard Units 73

11
Total Acidity mgI CaCO3 87

12
Total Alkalinity mgI CaCO3 160

13
Specific Conductivity umhoscm
at25C

440

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI <001

16
Total Sulfates mgI 54

17
Total Iron mgI 054

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 190

20
Nitrates mgI 05

21
Date Sampled for Analysis

10102002

Date Last Precipitation Event
10102002

22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05705



1
0

Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24213098 68249553 LOCATION Room Pillar

1

Identification No Of Sampling

Station From Hydrology Map
U102 U102 U102

2
Lab Identification Number 0110328 0112361 0202313

High HLow L Designation if L I
H

3 applicable

Surface Elevation for Sampling 970 970 970

4

1
Station msl
Depth of Well below Land NA NA NA

5 Surface msi

Static Water Level of Well below
NA NA NA

6 Land Surface feet

7
Flow for SpringStream gpm 606 NA 41244

8 Date Above Measurements Made 10222001 12182001 2192002

AquiferZone Identification for
NA NA NA

9 WellSpring

10 pHStan dard Units 78 79 83

11
Total Acidity mgI CaCO3 42 38 18

12
Total Alkalinity mgI CaCO3 120 48 92

Specific Conductivity umhoscm 320 160 180

13 at 25 C

14
Total Dissolved Solids mgI ND ND ND

15
Total Maganese mgI <002 <002 <001

16
Total Sulfates mgI 51 23 33

17
Total Iron mgI <005 076 007

18
Total Suspended Solids mgI <10 67 <10

19
Total Hardness mgI CACO3 160 70 140

No stream flow measurement was

20
Nitrates mgI 018 <009 013 collected on 121801 due to

hazardous conditions A total of 158

21
Date Sampled for Analysis 10222001 12182001 2192002 inches of precipitation fell on 121601

and 1217101 and the stream was in

Date Last Precipitation Event 2001 219200210162001 1217
22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05706



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24215308 68209667 LOCATION Room Pillar

1
Identification No Of Sampling

Station From Hydrology Map
U103 U103 U103

2
Lab Identification Number 110329 112362 202315

High HLow L Designation if L I H
3 applicable

Surface Elevation for Sampling 980 980 980

4 Station msl

Depth of Well below Land NA NA NA
5 Surface msl

6
Static Water Level of Well below

Land Surface feet
NA NA NA

7
Flow for SpringStream gpm 14543 NA 8442

8 Date Above Measurements Made 10222001 12182001 2192002

AquiferZone Identification for NA NA NA
9 WellSpring

10 pHStandard Units
76 79 84

11
Total Acidity mgI CaCO3 68 76 17

12
Total Alkalinity mgI CaCO3 150 68 100

Specific Conductivity umhoscm 370 210 230

13 l at 25

14
Total Dissolved Solids mgI ND ND ND

15
Total Maganese mgI <002 <002 <001

16
Total Sulfates mgI 43 27 36

17
Total Iron mgI <005 078 006

1 8
Total Suspended Solids mgI <10 24 <10

19
Total Hardness mgI CACO3 190 90 120

No stream flow measurement was

20
Nitrates mgI 26 026 014

collected on 121801 due to

hazardous conditions A total of 158

21
Date Sampled for Analysis 10222001 12182001 2192002 inches of precipitation fell on 121601

and 121701 and the stream was in

Date Last Precipitation Event
10162001 12172001 2192002 flood stage

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05707



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24210354 67987236 LOCATION ADJ

1

Identification No Of Sampling

Station From Hydrology Map
U107 U107 U107

2
Lab Identification Number 0111054 0112367 0202312

3
High HLow L Designation if

applicable

L I H

4
Surface Elevation for Sampling

Station rnsl

1010 1010 1010

5
Depth of Well below Land

Surface msl
NA NA NA

6
Static Water Level of Well below

Land Surface feet
NA NA NA

7
Flow for SpringStream gpm 13533 3084 16991

8
Date Above Measurements Made 10312001 12182001 21192002

9
AquiferZone Identification for

WellSpring

NA NA NA

10
pHStandard Units 78 81 83

11
Total Acidity mgI CaCO3 15 <10 18

Total Alkalinity mgI CaCO3 160 66 100

12

13
Specific Conductivity umhoslcm

at 25 C
400 190 200

14
Total Dissolved Solids mg1 ND ND ND

15
Total Maganese mgI 003 <002 001

16
Total Sulfates mgI 33 26 34

17
1

Total Iron mgI 011 071 011

18
Total Suspended Solids mgI <10 13 <10

19
Total Hardness mgI CACO3 160 80 110

20
Nitrates mgI <009 024 018

21
Date Sampled for Analysis 103112001 12182001 2192002

22

Date Last Precipitation Event

Occurred
10262001 12172001 2192002

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05708



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24127033 6828585 LOCATION Room and Pillar

Identification No Of Sampling U207
Station From Hydrology Map

1

2 Lab Identification Number 0204043

High HLow L Designation if H
3 applicable

Surface Elevation for Sampling
1210

4 Station msl
Depth of Well below Land

NA
5 Surface msl

Static Water Level of Well below
NA

6 Land Surface feet

Flow for SpringStream gpm 36
7

Date Above Measurements Made 3292002
8

AquiferZone Identification for

B
9 WellSpring

pHStandard Units 7
10

Total Acidity mgI CaCO3 57
11

Total Alkalinity mgI CaCO3 81
12

Specific Conductivity umhoscm
540

13 at 25 C

Total Dissolved Solids mgI ND
14

Total Maganese mg1 01
15

Total Sulfates mgI 26

16

Total Iron mg1 041
17

Total Suspended Solids mgI 11

18

Total Hardness mgI CACO3 200
19

Nitrates mgI 053
20

Date Sampled for Analysis 3292002
21

Date Last Precipitation Event
3192002

22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05709



s Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24091883 6831691 LOCATION Room Pillar

Identification No Of Sampling Piney Creek

1 Station From Hydrology Map Upper

2
Lab Identification Number 210122

High HLow L Designation if L

3 applicable

Surface Elevation for Sampling 1050

4 Station msl

Depth of Well below Land
NA

5 Surface msl

6
Static Water Level of Well below

Land Surface feet
NA

Flow for SpringStream cfs 02

Date Above Measurements 10102002
8 Made

AquiferZone Identification for
NA

9 WellSpring

10
pHStandard Units 78

11
Total Acidity mgI CaCO3 20

12
Total Alkalinity mgI CaCO3 110

Specific Conductivity umhoscm 300
13 at25C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI 003

16
Total Sulfates mgI 15

F
7

Total Iron mgI 015

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 120

20
Nitrates mgI 012

21
Date Sampled for Analysis

10102002

Date Last Precipitation Event

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05710



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 2411909 6855501 OCATIO Room Pillar

Identification No Of Sampling Piney Creek

1 Station From Hydrology Map Lower

2
Lab Identification Number 210123

High HLow L Designation if L

3 applicable

Surface Elevation for Sampling 995
4 Station msl

Depth of Well below Land
NA

5 Surface msl

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream cfs 024

Date Above Measurements 10102002
8 Made

HAquiferZone Identification for NA
WellSpring

10 pHStandard Units 78

1 Total Acidity mgI Ca C03 43

12
Total Alkalinity mg1 CaCO3 110

Specific Conductivity umhoscm 290
13 at25C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI 003

16
Total Sulfates mgI 25

17
Total Iron mgI 006

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 130

20
Nitrates mgI <007

21
Date Sampled for Analysis 10102002

Date Last Precipitation Event

22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05711



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24217305 6858214 LOCATION Room Pillar

Identification No Of Sampling Crabapple Creek

1 Station From Hydrology Ma Lower

2
Lab Identification Number 210127

High HLow L Designation if L

3 applicable

Surface Elevation for Sampling
940

4 Station msl

Depth of Well below Land
NA

5 Surface msl

Static Water Level of Well below NA
6 Land Surface feet

Flow for SpringStream cfs 006

Date Above Measurements 10102002
8 Made

AquiferZone Identification for
NA

9 WellSpring

10
pHStandard Units 79

11
Total Acidity mgI CaCO3 36

12
Total Alkalinity mgI CaCO3 200

Specific Conductivity umhoscm 550
13 at 25 C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI <001

16
Total Sulfates mgI 88

17
Total Iron mgI 006

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 200

20
Nitrates mgI 007

21
Date Sampled for Analysis

10102002

Date Last Precipitation Event

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05712



988
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT 1
1 C®o2b ydw3 4p American Energy Corporation

D04253

Identification No of Sampling Station from 1I1U1Hydrology Map

2 1 Identification Number 99 05786 08

3 High HLow L Designation if applicable H I

4 Surface Elevation for Sampling Station msl 955 95

5 1 Depth of Well Below Land Surface feet

6

Static Water Level of Well Below Land

Surface feet

7 1 Flow for Spring and Stream gpm or cfs 30 CFS 08 C

8 1 Date Above Measurements Made 524998179
1 AquiferZone Identification For WellSpring

10 pH Standard Units 789 773

• Total Acidity mgI CaCO3 440 100

r• Total Alkalinity mgI CaCO3 10500 1300

13 Specific Conductivity umhoscm at 25 ° C 3220 400

14 Total Dissolved Solids mg1

15 Total Manganese mg1 010 <00i

16 Total Sulfates mg1 250 410

17 Total Iron mg1 026 014

18 Total Suspended Solids mg1 100 140

19 Total Hardness mg1 as CaCO3 1340 151C

20 Nitrates 036 064

21 Date Sampled for Analysis 52499 817S

22 Date Last Precipitation Event Occurred 52499 8155

Laboratory Name TRADET INC
Address PO BOX 2019 City WHEELING
State WEST VIRGINIA Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05713



988

APPLICANT

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

6

7

8

0

22

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

c v ez
2tV O f v o 6p 33 American Energy Corporation

D04253

Identification No of Sampling Station from

Hydrology Map

D21 D21 D21 D21 D21 D

Identification Number 9808288 12026 12360 990

High HLow L Designation if applicable

Surface Elevation for Sampling Station ms 1088 1088 1088 1088 1088 10

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 00006 CFS 0 0

1
0003 CFS 001 CFS

1 018

Date Above Measurements Made 82698 93098 102998 112898 121798127AquiferZone
Identification For WellSpringpHStandard Units 710 DRY DRY 760 730 73

Total Acidity mgI CaCO3 530 130 120 370

Total Alkalinity mg1 CaCO3 5900 4300 490 280

Specific Conductivity umhoscm at 25° C 2100 1700 1800 930

Total Dissolved Solids mg1Total
Manganese mgl 010 003 <002 <00

Total Sulfates mg1 4300 270 340 210

Total Iron mg1 027 029 015 01

Total Suspended Solids mg1 47 <10 <10 270

Total Hardness mg1 as CaCO3 900 700 800 400

Nitrates 021 <009 <009 <00

Date Sampled for Analysis 82698 112898 121798 127

Date Last Precipitation Event Occurred 82698 112598 121798 123

Laboratory Name TRADET INC

Address PO BOX 2019

State WEST VIRGINIA

City WHEELING

Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05714



988

1

2

3

4

5

z

3

4

5

5

7

3

1

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT t9$3y American Energy Corporation

D04253

Identification No of Sampling Station from W23
Hydrology Map

W23
I

W23 W23
I W23

I W2

Identification Number 98 08194
1

09285 1 10188 1 11413 1 12266 99011

High HLow L Designation if applicable j

Surface Elevation for Sampling Station msl 1039 1 1039 1039 1039 1039 1039

Depth of Well Below Land Surface feet REPORTED

60
REPORTED

60
REPORTED

60
REPORTED

60
REPORTED

60
REPORT

60

Static Water Level of Well Below Land
Surface feet

BURIED BURIED BURIED BURIED BURIED BURIE

Flow for Spring and Stream gpm or cfs

Date Above Measurements Made 81598 92598 10998 112598 121498 12295

AquiferZone Identification For WellSpring C C C C C C

pH Standard Units 690 710 720 760 710 760

Total Acidity mgI CaCO3 3000 3400 1800 130 610 860

Total Alkalinity mgI CaCO3 27000 28000 27000 26000 2700 890

Specific Conductivity umhoscm at 25° C 5000 6200 5800 6200 6200 2400

Total Dissolved Solids mg1Total
Manganese mg1 <002 026 016 007 014 010

Total Sulfates mg1 7300 11000 1100 1100 1100 1100

Total Iron mg1 022 075 037 023 084 034

Total Suspended Solids mg1 <10 <10 <10 <10 80 <10

Total Hardness mg1 as CaCO3 3200 3300 2800 3200 3300 100

Nitrates 056 015 013 <009 <009 098

Date Sampled for Analysis 81298 92298 10798 112598 121498 12299

Date Last Precipitation Event Occurred 81298 92298 10798 112598 12998
12299

Laboratory Name TRADETINC
Address PO BOX 2019

State WEST VIRGINIA
City WHEELING

Zip 260030219

1OTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is unobtainable

Jf1TF Fnr each camnle nrnvide data for either item 13 or 14

AEC 05715
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT

1

2

3

4

5

6

7

8

9
4

U
IL

_

Co o izo d l 33 a• American Energy Corporation

D04253

Identification No of Sampling Station from

Hydrology Map

DW132 DW132 DW132 DW132 DW132 DWl

Identification Number 9810456 11325 12203 9902153 9902251

High HLow L Designation if applicable Ii 1 T

Surface Elevation for Sampling Station msl 1044 1044 1044 1044 1044 1044

Depth of Well Below Land Surface feet 9 9 9 9 9 9

Static Water Level of Well Below Land

Surface feet

7 6 6 3 3 2

Flow for Spring and Stream gpm or cfsDate
Above Measurements Made 102498 112398 12998 13099 21099

AquiferZone Identification For WellSpring
I

A A
I

A A A A

PH Standard Units
740 730 730 670 610

Total Acidity mg1 CaCO3 2500 510 <10 580 430

Total Alkalinity mgI CaCO3 14000 1600 1600 260 280

Specific Conductivity umhoscm at 25° C 28000 3700 4000 1000 1200

Total Dissolved Solids mg1Total
Manganese mg1 091 100 097 002 002

Total Sulfates mg1 240 460 560 240 240

Total Iron mg1 065 085 047 043 065

Total Suspended Solids mg1 <10 67 <10 33 <10

Total Hardness mg1 as CaCO3 1500 1700 1900 400 400

Nitrates
028 091 072 060 042

Date Sampled for Analysis
102498 112398 12998 13099 21099

Date Last Precipitation
Event Occurred 101898 112398 12998 12399 2799

I
Laboratory Name TRADET INC

Address PO BOX 2019

State WEST VIRGINIA

City WHEELING

Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05716



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24129893 68301121 LOCATION Room Pillar

1
Identification No Of Sampling

Station From Hydrology Map
W 194 W 194 W 194

2
Lab Identification Number 0110106 0201216 0203002

High HLow L Designation if L I
H

3 applicable

Surface Elevation for Sampling 1220 1220 1220

4 Station msl

Depth of Well below Land
90 90 90

5 Surface msl

Static Water Level of Well below
NA NA NA

6 Land Surface feet

7 Flow for SpringStream gpm NA NA NA

8
Date Above Measurements Made 10112001 11012002 2282002

AquiferlZone
Identification for

B B B

9 WellS rin

10 pHStandard Units 732 73 78

11
Total Acidity mgI CaCO3 13 38 12

12
Total Alkalinity mgI CaCO3 190 190 170

Specific Conductivity umhoscm 1200 1100 1100

13 at 25 C

14Total
Dissolved Solids mgI ND ND ND

15
Total Maganese mgI <002 <002 <001

16
Total Sulfates mgI 27 32 32

17
Total Iron mgI 006 <005 <004

18
Total Suspended Solids mgI <10 <10 <10

19
Total Hardness mgI CACO3 400 400 370

20
Nitrates mgI 022 03 039

21
Date Sampled for Analysis 10112001 11012002 2282002

Date Last Precipitation Event 1052001 172002 2272002
22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05717



icants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24131512 6823651 LOCATION Room Pillar

Identification No Of Sampling W 196 W 196 W 196

1 Station From Hydrology Ma

2
Lab Identification Number 0110108 0201342 0203021

High HLow L Designation if L I
H

3 applicable

Surface Elevation for Sampling 1240 1240 1240

4 Station msl
Depth of Well below Land 130 130 130

5 Surface msl

Static Water Level of well below NA NA NA

6 Land Surface feet

7
Flow for SpringStream gpM NA NA NA

8
Date Above Measurements Made 10112001 1232002 312002

AquiferZone Identification for B B B

9 WellSpring

pHStandard Units
784 75 8

10

Total Acidity mgI CaCO3 27 13 9

11

Total Alkalinity mgI CaCO3 230 210 200

12

Specific Conductivity umhoscm 550 820 570

13 at25C

Total Dissolved Solids mgI ND ND ND
14

Total Maganese mgI <002 <002 <001

15

16
Total Sulfates mgI 62 58 50

17
Total Iron mgI 017 <005 <004

18
Total Suspended Solids mgI <10 <10 <10

Total Hardness mgI CACO3 230 250 210

19

20
Nitrates mgI 12 17 22

Date Sampled for Analysis 10112001 12312002 312002

21
Date Last Precipitation Event 1052001 12112002 2272002

22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05718
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22

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24130059 68231885 LOCATION Room Pillar

Identification No Of Sampling W 197 W 197 W 197

Station From Hydrology Map

Lab Identification Number 0110116 0201296 0203164

High HLow L Designation if L I
H

applicable

Surface Elevation for Sampling 1220 1220 1220

Station msl

Depth of Well below Land
80 80 80

Surface msl
Static Water Level of Well below NA NA NA
Land Surface feet

Flow for SpringStream gpm NA NA NA

Date Above Measurements Made 1092001 1182002 3152002

AquiferZone Identification for
B B B

NellSpring

pHStandard Units 743 82 8

Total Acidity mgI CaCO3 84 15 93

Total Alkalinity mgI CaCO3 160 160 160

Specific Conductivity umhoscm 1300 1400 1400

at 25 C

Total Dissolved Solids mgI ND ND ND

Total Maganese mgll <002 <002 <001

Total Sulfates mgI 71 89 71

Total Iron mgI 005 <005 004

Total Suspended Solids mgI <10 <10 <10

Total Hardness mgI CACO3 460 390 230

Nitrates mgI 063 083 068

Date Sampled for Analysis
1092001 1182002 31152002

Date Last Precipitation Event 1052001 1142002 3132002

Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05719



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION 004254

STATE PLANE COORDINATES 24161366 6833461 LOCATION Room and Pillar

1

Identification No Of Sampling

Station From Hydrology Map
W435

2
Lab Identification Number 0204010

High HLow L Designation if H
3 applicable

Surface Elevation for Sampling 1070

4

1
Station msl

5
Depth of Well below Land

Surface msl
65

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream gpm NA

8
Date Above Measurements Made 3262002

9
AquiferZone Identification for

WellSpring

C

10
pHStandard Units 67

11
Total Acidity mgI CaCO3 79

12
Total Alkalinity mgI CaCO3 170

Specific Conductivity umhoscm 420

13 at 25 C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI 009

16
Total Sulfates mg1 92

17
Total Iron mgll <004

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 220

20
Nitrates mgI 049

21
Date Sampled for Analysis 3262002

Date Last Precipitation Event
3192002

22 Occurred

f
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05720



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24220033 6828214 LOCATION Room and Pillar

Identification No Of Sampling W436
1 Station From Hydrology Map

Lab Identification Number 0204009
2

High HLow L Designation if H
3 applicable

Surface Elevation for Sampling
1020

4 Station msl

Depth of Well below Land
85

5 Surface msl
Static Water Level of Well below

30
6 Land Surface feet

I

Flow for SpringStream gpm NA

Date Above Measurements Made 3262002
8

AquiferZone Identification for
C

9 WellSpring

10 pHStandard Units 7

Total Acidity mgI CaCO3 15
11

Total Alkalinity mgI CaCO3 290
12

Specific Conductivity umhoscm 780
13 at25C

Total Dissolved Solids mgI ND
14

Total Maganese mgI 008
15

Total Sulfates mgI 220
16

Total Iron mgI 004
17

Total Suspended Solids mgI <10
18

Total Hardness mgI CACO3 440
19

20
Nitrates mgI 24

Date Sampled for Analysis 3262002
21

Date Last Precipitation Event
3192002

22 Occurred

I
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05721



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24181442 6840641 LOCATION Room Pillar

1

Identification No Of Sampling

Station From Hydrology Map
W590

2
Lab Identification Number 210126

3
High HLow L Designation if

applicable

L

4
Surface Elevation for Sampling

Station msl
1080

5
Depth of Well below Land

Surface msl
85

6
Static Water Level of Well below

Land Surface feet
575

7
Flow for SpringStream gpm NA

8
Date Above Measurements Made 10102002

AquiferZone Identification for
C

WellSpringrin

r
•

Sta ndardrd Unitsp 6

11
Total Acidity mgI CaCO3 34

12
Total Alkalinity mgI CaCO3 110

Specific Conductivity umhoscm 450

13 at 25 C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI <001

16
Total Sulfates mgI 100

17
Total Iron mgI 01

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 220

20
Nitrates mgI 14

21
Date Sampled for Analysis 10102002

Date Last Precipitation Event 10102002
22 Occurred

0
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05722



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24182615 68415950 LOCATION Room Pillar

1
Identification No Of Sampling

Station From Hydrology Map
W 591

2
Lab Identification Number 210128

3
High HLow L Designation if

applicable

L

4
Surface Elevation for Sampling

Station msl
1065

5
Depth of Well below Land

Surface msl
82

6
Static Water Level of Well below

Land Surface feet
72 5

7
Flow for SpringStream gpm NA

8
Date Above Measurements Made 10102002

9
AquiferZone Identification for

WellSpring
C

10
pHStandard Units 74

11
Total Acidity mgI CaCO3 15

12
Total Alkalinity mgI CaCO3 240

13
Specific Conductivity umhoscm
at25C

550

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI <001

16
Total Sulfates mgI 56

17
Total Iron mgI 01

18
Total Suspended Solids mgI <10

19
Total Hardness mgI CACO3 270

20
Nitrates mgI <007

21
Date Sampled for Analysis

10102002

22
Date Last Precipitation Event

Occurred
10102002

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05723



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24154421 68498860 LOCATION Room Pillar

1
Identification No Of Sampling

Station From Hydrology Map
S1

2
Lab Identification Number 210121

High HLow L Designation if L

3 applicable

4
Surface Elevation for Sampling

Station msl
1185

5
Depth of Well below Land

Surface msl
NA

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream gpm 013

8 Date Above Measurements Made 10102002

9
AquiferZone Identification for

WellSpring

B

10 pHStandard Units 81

11
Total Acidity mgI CaCO3 25

12
Total Alkalinity mgI CaCO3 220

13
Specific Conductivity umhoscm
at25C

550

14
Total Dissolved Solids mg1 ND

15
Total Maganese mgI 37

16
Total Sulfates mgI 55

1•
Total Iron mgI 41

18
Total Suspended Solids mgI 1600

19
Total Hardness mgI CACO3 400

20
Nitrates mgI <007

21
Date Sampled for Analysis

10102002

Date Last Precipitation Event
10102002

22 Occurred

f
Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05724



Applicants
Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24154421 68498860 LOCATION Room Pinar

1

Identification No Of Sampling

Station From Hydrology Map
S3

2
Lab Identification Number 210125

High HLow L Designation if L

3 applicable

4
Surface Elevation for Sampling

Station msl
1100

5
Depth of Well below Land

Surface msl
NA

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream gpm 031

8
Date Above Measurements Made 10102002

9
AquiferZone Identification for

WellSpring

B

10 pHStandard Units 80

11
Total Acidity mgI CaCO3 28

12
Total Alkalinity mgI CaCO3 250

Specific Conductivity umhoscm 550

13 at 25 C

14
Total Dissolved Solids mgI ND

15
Total Maganese mgI 006

16
Total Sulfates mgI 31

17
Total Iron mgI 19

18
Total Suspended Solids mgI 28

Total Hardness mgI CACO3 290

19

20
Nitrates mgI <007

21
Date Sampled for Analysis 10102002

Date Last Precipitation Event
10102002

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05725



988
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT BENNOC INC

1

2

3

4

5

6

7

8

0

D04251

Identification No of Sampling Station from

Hydrology Map

DS32 DS32 DS32 DS32 DS32 DS32

Identification Number 9810034 10489 11465 12292 9901340 990225

High HLow L Designation if applicable SIX MONTH SAMPLING

Surface Elevation for Sampling Station msl 1158 1158 1158 1158 1158 1158

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 006 GPM 003 GPM 016 GPM 014 GPM 19 GPM 54 GPM

Date Above Measurements Made 92998 101698 112798 121598 12399 21099

AquiferZone Identification For WellSpring B B B B B B

pH Standard Units 730 770 760 790 730 770

Total Acidity mgI CaCO3 130 700 530 320 960 130

Total Alkalinity mgl CaCO3 2100 2200 2000 2200 1100 1400

Specific Conductivity umhoscm at 25
° C 4100 4400 4400 4000 2200 3300

Total Dissolved Solids mg1 °Total
Manganese mg1 005 003 008 004 002 <002

Total Sulfates mg1 300 280 280 290 270 310

Total Iron mg1 <002 007 018 007 022 046

Total Suspended Solids mg1 <10 <10 <10 <10 73 <10

Total Hardness mgl as CaCO3 1700 2000 1800 2000 1100 1400

Nitrates
<010 <009 009 <009 038 010

Date Sampled for Analysis 92998 101698 112798 121598 12399 21099

Date Last Precipitation Event Occurred 92998 10798 112598 12998 12399 2799

Laboratory Name TRADET INC

Address PO BOX 2019

State WEST VIRGINIA

City WHEELING

Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05726
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0
i

Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24126463 68396598 LOCATION Room Pillar

1

Identification No Of Sampling

Station From Hydrology Map
DS 145 DS 145 DS 145

2
Lab Identification Number 0110107 0201225 0203001

High HLow L Designation if L I
H

3 applicable

Surface Elevation for Sampling 1120 1120 1120

4 Station msl

Depth of Well below Land NA NA NA
5 Surface msl

6
Static Water Level of Well below

Land Surface feet
NA NA NA

7
Flow for SpringStream gpm NA NA NA

8
Date Above Measurements Made 10112001 1102002 2282002

AquiferZone Identification for
B B B

9 WellSpring

10 pHStandard Units 795 8 83

11
Total Acidity mgI CaCO3 <10 58 76

12
Total Alkalinity mgI CaCO3 180 150 100

Specific Conductivity umhoscm 550 410 340

13 at 25 C

14
Total Dissolved Solids mgI ND ND ND

15
Total Maganese mgI <002 <002 <001

16
Total Sulfates mgI 23 22 26

17
Total Iron mgll 006 012 043

18
Total Suspended Solids mgI <10 <10 <10

19
Total Hardness mgI CACO3 250 200 120

The flow from DS 145 is piped

20
Nitrates mgI 018 047 075

directly into a holding tank and there is

no location from which a spring flow

21
Date Sampled for Analysis 10112001 1102002 2282002

can be determined

Date Last Precipitation Event
1052001 172002 2272002

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05727



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04253

STATE PLANE COORDINATES 24243716 6838510 LOCATION

Identification No Of Sampling DS 414
1 Station From Hydrology Map

Lab Identification Number 0202405
2

High HLow L Designation

if H
3 applicable

Surface Elevation for Sampling
1140

4 Station msl
Depth of Well below Land

NA
5 Surface msl

Static Water Level of Well below
NA

6 Land Surface feet

Flow for SpringStream gpm NA

Date Above Measurements Made 2262002
8

AquiferZone Identification for
B

9 WellSpring

10
pHStandard Units 79

Total Acidity mgI CaCO3 22
11

Total Alkalinity mgI CaCO3 180
12

Specific Conductivity umhoscm 480
13r at 25 C

Total Dissolved Solids mgI ND
14

Total Maganese mg1 002
15

Total Sulfates mgI 34
16

Total Iron mgI <004
17

Total Suspended Solids mgI <10
18

Total Hardness mgI CACO3 200
19 The flow from DS 145 is piped

Nitrates mg1 11
directly into a holding tank and there is

20 no location from which a spring flow

can be determined
Date Sampled for Analysis 2262002

21

Date Last Precipitation Event
2262002

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05728



988
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

INC Cdo a 7` 3 Fo q f V

la 3W D04251APPLICANT BENNOC

Identification No of Sampling Station from P1 P1 P1 P1 P1 P1

1 Hydrology Map

2 Identification Number 98I 09299 I 10470 I 11419 12241 1990117

3 High HLow L Designation if applicable L L

4 Surface Elevation for Sampling Station msl 1220 1220 1220 1220 I 1220 1220

5 Depth of Well Below Land Surface feet

6

Static Water Level of Well Below Land

Surface feet

7 Flow for Spring and Stream gpm or cfs 0 1 0 0 0 0 004 CFS

8 Date Above Measurements Made 82598 92598 102698 112598 121498 12299

9 AquiferZone Identification For WellSpring

pH Standard Units DRY 860 800 820 700 670

Total Acidity mgi CaCO3 000 1400
•

620 390 530

2 Total Alkalinity mgI CaCO3 7300 7400 6700 620 150

3 Specific Conductivity umhoscm at 25
° C 2000 1600 1600 1900 970

4 Total Dissolved Solids mg1

5 Total Manganese mg1 073 046 019 026 007

6 Total Sulfates mg1 310 680 820 100 520

7 Total Iron mgI 210 280 160 130 110

8 Total Suspended Solids mgI 170 190 100 160 150

9 Total Hardness mg1 as CaCO3 900 700 400 500 400

0 Nitrates 015 <009 <009 000 054

1 Date Sampled for Analysis 92598 1 102698 112598 121498 12299

2 Date Last Precipitation Event Occurred 92298 1 101898 112598 12998 12299

INCLaboratory Name TRADET
BOX 2019 City WHEELINGOAddress P

State WEST VIRGINIA Zip 260030219

NOTE If information required by items 5 6 and 9

is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05729



988

1

2

3

4

5

12

13

14

15

16

17

18

19

20

21

22

23

p

APPLICANT

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

c ViLF 2 6rV9 z American Energy Corporation

D04253

Identification No of Sampling Station from

Hydrology Map

P4 P4 P4 P4 P4PIdentification
Number 9808248 10026 10468 11421 12244 9901

High HLow L Designation if applicable C P
Surface Elevation for Sampling Station msl 1160 1160 1160 1160 1160 116

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 0001 o 0 0 0 0

Date Above Measurements Made 82298 92898 102698 112598 121498 1224

AquiferZone Identification For WellSpringpH
Standard Units 640 760 690 690 750 620

Total Acidity mgI CaCO3 1800 450 910 220 330 900

Total Alkalinity mg1 CaCO3 6600 4000 5200 4800 470 120

Specific Conductivity umhoscm at 25° C 1800 1400 2400 2300 2600 1600

Total Dissolved Solids mg1Total
Manganese mg1 100 007 005 002 006 034

Total Sulfates mg1 1200 1000 620 710 950 180

Total Iron mg1 510 028 036 015 022 048

Total Suspended Solids mg1 1400 <10 67 13 <10 50

Total Hardness mgI as CaCO3 900 200 800 500 800 600

Nitrates
039 <010 010 <009 <009 <009

Date Sampled for Analysis 82298 92898 102698 112598 121498 1229

Date Last Precipitation Event Occurred 81798 92798 101898 112598 12998 1229

Laboratory Name TRADET INC

Address PO BOX 2019

State WEST VIRGINIA

City WHEELING
Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide
data for either item 13 or 14

AEC 05730



988
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT

I

2

3

4

5

6

7

22

cLeQD 133 iof73 American Energy Corporation

D04253

Identification No of Sampling Station from

Hydrology Map

P5 P5 P5 P5 P5 P

Identification Number 9808247 10027 10469 11422 12243 9901

High HLow L Designation if applicable L L z

Surface Elevation for Sampling Station msl 1160 1160 1160 1160 1160 1161

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 0002 0 0 0 0 0

Date Above Measurements Made 82298 92898 102698 112598 121498 1229

AquiferZone Identification For WellSpringpHStandard Units 750 710 680 720 790 620

Total Acidity rngI CaCO3 810 550 300 280 260 <10

Total Alkalinity mg1 CaCO3 18000 5100 3900 3300 350 840

Specific Conductivity umhoscm at 25° C 4600 2400 1200 990 1200 660

Total Dissolved Solids mg1Manganesemg1Total 014 014 <002 <002 002 019

Total Sulfates mg1 2100 790 830 820 110 150

Total Iron mg1 049 072 026 010 018 029

Total Suspended Solids mg1 400 <10 13 <10 60 20

Total Hardness mgl as CaCO3 2100 700 400 300 500 100

Nitrates 043 <010 <009 <009 011 <009

Date Sampled for Analysis 82298 92898 102698 112598 121498 1229

Date Last Precipitation Event Occurred 81798 92798 101898 112598 12998 1229

1
0 Laboratory Name TRADET INC

Address PO BOX 2019

State WEST VIRGINIA

City WHEELING

Zip 260030219

NOTE If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 13 or 14

AEC 05731



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
D04254CORPORATION

Applicants Name AMERICAN ENERGY

7 LOCATION83553 Room and Pillar

STATE PLANE COORDINATES 24127878 6

Identification No Of Sampling P57
Station From Hydrology Map

1

Lab Identification Number 0204047
2

High HLow L Designation if

bleli

H

3 caapp

Surface Elevation for Sampling 1170

mslt
i4 onSta

Depth of Well below Land

ce mslfS
NA

5 aur

Static Water Level of Well below

d Surface feetL

NA

6 an

Flow for SpringStream gpm NA
7

Date Above Measurements Made 31292002

8
AquiferZone Identification for

rinllSW
NA

9 gpe

pHStandard Units 75
10

Total Acidity mgI CaCO3 43
11

Total Alkalinity mgI CaCO3 18

12

Specific Conductivity umhoscm

t 25 C
100

13 a

Total Dissolved Solids mgI ND
14

Total Maganese mgI 008
15

Total Sulfates mgI 22

16

Total Iron mgI 071

17

Total Suspended Solids mgI 47
18

Total Hardness mgI CACO3 40

19

Nitrates mg1 009

20

Date Sampled for Analysis
3292002

21Date
Last Precipitation

Event
3192002

edO22 ccurr

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05732



Applicants Name

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 24124977 6841273 LOCATION Room and Pillar

Identification No Of Sampling P58

1

Station From Hydrology Map

2 Lab Identification Number 0204045

High HLow L Designation

if H
3 applicable

Surface Elevation for Sampling
1100

4 Station msl
Depth of Well below Land

NA
5 Surface msl

Static Water Level of Well below
NA

6 Land Surface feet

Flow for SpringStream gpm NA
7

Date Above Measurements Made 3292002
8

AquiferZone Identification for

NA
9 WellSpring

pHStandard Units 7
10

Total Acidity mgI CaCO3 25
11

Total Alkalinity mgI CaCO3 54
12

Specific Conductivity umhoscm
120

13 at 25 C
Total Dissolved Solids mgI ND

14

Total Maganese mgI 006
15

Total Sulfates mgI 21
16

Total Iron rngI 049
17

Total Suspended Solids mgI <10
18

Total Hardness mgI CACO3 130
19

Nitrates mgI 026
20

Date Sampled for Analysis 3292002
21

Date Last Precipitation Event
3192002

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05733



7 Applicants Name

0

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04254

STATE PLANE COORDINATES 2413546 6828393 LOCATION Room and Pillar

1

Identification No Of Sampling

Station From Hydrology Map
P59

2 Lab Identification Number 0204009

3
High HLow L Designation if

applicable

H

4
Surface Elevation for Sampling

Station msl
1180

5
Depth of Well below Land

Surface msl
NA

6
Static Water Level of Well below

Land Surface feet
NA

7
Flow for SpringStream gpm NA

8
Date Above Measurements Made 3292002

9
AquiferZone Identification for

WellSpring

NA

10
pHStandard Units 7

Total Acidity mgI CaCO3 55
11

12
Total Alkalinity mgI CaCO3 42

13
Specific Conductivity umhoscm

at 25 C
140

14
Total Dissolved Solids mgl ND

15
Total Maganese mgI 003

16
Total Sulfates mgI 26

17
Total Iron mgI 06

18
Total Suspended Solids mgI <10

Total Hardness mgI CACO3 60

19

20
Nitrates mgI 011

21
Sampled for Analysis 3292002

22

Date Last Precipitation Event

Occurred

3192002

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 05734
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1
0

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14C

WELLSPRING INVENTORY

Applicants Name AMERICAN ENERGY CORPORATION D04254

WellSpring

Identification

Number

Name of Owner of

WellSpring

Surface Elevation

of WellSpring

Depth of Well

in

Feet

Below Land Surface

Static Water Level in

Feet Below Land

Surface

Lithology of Supplying

Aquifer Waterbearing

Zone see aftch 14B

Known Uses of

WellSpring if spring

give discharge rate

feet feet feet feet feet

S 1 R C Mobley 1185 NA NA B Unused

S 2 R C Mobley 1185 NA NA B Unused

S 3 F Walker 1100 NA NA B Unused

DS 145 J and M Ward 1120 NA NA B Domestic

DS 414 N and D Moore 1140 NA NA B L See Attach 14A

DS 442 M Louden 1180 NA NA B Domestic

WL 9 M and C Beckett 980 28 See Attach 14A A L Domestic

DW 10 M and C Beckett 980 30 See Attach 14A A Unused

W 12 D Taylor 976 36 See Attach 14A C Unused

DW 13 D Taylor 972 15 See Attach 14A A Unused

DW 14 J And T Edge 957 13 See Attach 14A A Unused

W 16 R Thomas 1240 Unknown D Unknown Unused

W 17 T and P Otto 1240 76 See Attach 14A B Domestic

W 18 R and C Mobley 1262 104 See Attach 14A B Unused

DW 19 R and C Mobley 1260 28 See Attach 14A A Unused

W 22 C and K Brown 1060 51 See Attach 14A C Domestic

W 23 C Bondy 1040 60 Buried C Domestic

DW 35 Raven Rocks Inc 1240 31 See Attach 14A A Unused

W 36 Raven Rocks Inc 1240 Buried Buried Unknown Unused

W 85 D Taylor 1000 41 See Attach 14A C Domestic

DW 132 F Rote 1044 9 See Attach 14A A Unused

W 194 M and A Perkins 1220 90 R Sealed B Domestic

W 196 G Louden 1240 130 Sealed B Domestic

W 197 R and C Louden 1220 80 Sealed B Domestic

W 435 L and L Boan 1070 65 Sealed C Domestic

W 436 T and T Littleton 1020 85 30 C Domestic

W 590 J and M Bond 1080 85 575 C Domestic

W 591 J and M Bondy 1065 82 725 C Domestic

W 23A C Bondy 1040 NA NA Unknown Unused

W 592 20 Buckhorn Club 1060 45 R Dry B Domestic

W 593 B Fisher 1160 Buried Buried Unknown unused

DS 32 Raven Rocks Inc 1160 NA NA B L See Attach 14A

DW 50 F Lucas 1141 16 See Attach 14A A Domestic

DW 83 Raven Rocks Inc 1140 5 See Attach 14A A Unused

W 583 M Me er 1230 NA NA Unknown Unused

W 11 D Taylori 976 25 See Attach 14A C Domestic

L denotes wellspring is used for livestock

`denotes wellspring outside of the hydro boundary

R denotes a reported depth

Page 1 of 1
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

7 ATTACHMENT 14D

SURFACE WATER BODIESPUBLIC WATER SUPPLIES

Applicants Name American Energy Corporation D04254

t

Surface Water
Public Supply
Identification

Type of Surface

WaterPublic
Supply

of

Name of Owner

Surface Water
Public Supply

Known Uses of
Surface Water
Public Supply

U21 to D21 Intermittent See Application Map Livestock

U22 to D22 Intermittent See Application Map
U22 Unused

D22 Livestock

P1 Pond R Thomas Recreation

P4 Pond Raven Rocks Recreational

P5 Pond Raven Rocks Recreational

P26 Pond RT Jarrett Unused

p57 Pond J and M Ward Recreation

P58 Pond J and M Ward Recreation

P59 Pond G Louden Recreation

U101 Perennial See Application Map Livestock

UlAD11 Intermittent See Application Map Livestock

U2Piney Creek

Upper Piney Creek

Lower

Perennial

See Application Map Unused

U207 Intermittent See Application Map Livestock

U1A02U1A01 Intermittent See Application Map Livestock

U111Ui10U108Ui09U101U105U106Ul04Ul12U113

Intermittent See Application Map Livestock

U102 Perennial See Application Map Livestock

U102BU102CU102D Intermittent See Application Map Unused

U100 Intermittent See Application Map Unused

U101AU101BU11CU11B Intermittent See Application Map Unused

U107U103U1U102ACrabapple

Lower Perennial See Application Map Livestock

DP2D20U207 Intermittent See Application Map Livestock

S1S2S3 Intermittent See Application Map Unused

Page 1 of 1
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JJ

ADDENDUM TO ATTACHMENT 14C AND 14D

AEC Century Mine D04254

Ground Water Surface Water Site Index

SITE ID Location Section SITE ID Location Section

DS 145 NW QTR 1 P 4 NE QTR 1

DS 414 NW QTR 25 P 5 NE QTR 1

DS 442 SW QTR 1 P 26 SW QTR 1

WL 9 SE QTR 32 P 57 NW QTR 1

DW 10 SE QTR 32 P 58 NW QTR 1

W 12 SE QTR 32 P 59 SW QTR 1

DW 13 SE QTR 32 D 11 NE QTR 31

DW 14 SW QTR 26 D 21 NE QTR 7

W 16 NE QTR 1 D 22 NEQTR7

W 17 NE QTR 1 U1 1 SW QTR 25

W 18 NE QTR 1 U1 2 SE QTR 31

DW 19 NE QTR 1 U1 3 SE QTR 31

W 22 NW QTR 31 U1 7 NE QTR 36

W 23 NW QTR 31 U1 NW QTR 25

W 23A NW QTR 31 U IA NW QTR 31

DW 35 NE QTR I U2 7 SW QTR 1

W 36 NE QTR 1 U21 NE QTR 7

W 85 NW QTR 25 U22 NEQTR7

DW 132 NE QTR 31 U1 02D NE QTR 31

W 194 SW QTR 1 U1 02C NE QTR 31

W 196 SW QTR 1 U1 02B NE QTR 31

W 197 SW QTR 1 U1 01A NE QTR 1

W 435 SE QTR 1 U1 01B NE QTR 1

W 436 NW QTR 25 S
1 NE QTR 1

W 590 NW QTR 31 S 2 NE QTR 1

W 591 NW QTR 31 S 3 NE QTR 31

W 592 NW QTR 31 U 100 NW QTR 25

W 593 NW QTR 31 U l 02A NE QTR 31

P 1 NE QTR 1

Page 1 of 2
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American Energy Corporation Century Mine

Potential Hydrologic Consequences

Application Area D04254

INTRODUCTION

Moody and Associates Inc Moodys has prepared this Potential Hydrologic Consequences PHC

statement for the American Energy Corporation AEC Century Mine Application Area D04254 The

Century Mine is located in Belmont County Ohio The PHC was prepared using information provided by

AEC published geologic reports and Moodys knowledge of other longwall coal mines in this area In

particular Moodys prepared the PHC for the existing Century Mine permit area and has prepared seven

PHCs for the Powhatan No 6 Mine which is north of the Century Mine This application is for a room

and pillar section Less than 50 percent of the coal will be removed in this area No subsidence of the

surface will be associated with the room and pillar mining in this application area

TOPOGRAPHIC SETTING

The Century Mine is located Belmont County in southeastern Ohio The topography of the entire

application area is typical of the Appalachian Plateau Province and is

characterized by narrow rounded

ridges and deep V shaped valleys dissecting the terrain which is underlain by essentially horizontal

sedimentary rocks Topographic relief within the D04254 Application Area is approximately 310 feet

The lowest surface elevation with in the application area is approximately 950 feet located where

Crabapple Creek crosses the northern application area boundary The highest surface elevation is 1260

feet located on the hilltops in the southeast section of the application area

The surface drainage within the application area is to the north through Crabapple Creek and Piney Creek

which are tributaries to Captina Creek

0

AEC 05742



Hydrologic ConsequencesAmerican Energy Corporation Century Mine Potential

A lication Area D04254 Page 2 of 6

Most of the developed water supplies in the application area are located along or near roads The

undeveloped areas away from the roads contain few developed water supplies The water supplies are

listed on ATTACHMENT 14C

GEOLOGIC SETTING

A detailed discussion of the stratigraphic and structural setting of the application area is provided in the

Geologic Section of this application However those properties of the geologic setting pertinent to ground

water occurrence and movement are described here

The bedrock units that outcrop in the application area belong to the Dunkard Group which is Upper

Pennsylvanian to Permian in age The rocks consist of interbedded sandstone siltstone shale mudstone

clay fresh to brackish water limestone and coal The Monongahela Formation Pennsylvanian underlies

the Dunkard Group and consists of similar rock types The Pittsburgh No 8 Coal Seam which is the

seam to be mined marks the bottom of the Monongahela Formation According to Mr James M Raab a

hydrogeologist with the Ohio Department of Natural Resources in correspondence to Dave Bartsch of the

Ohio Valley Coal Company dated January 30 1989 water below 250 feet beneath the stream bottoms is

brackish personal communication

Based on corehole data presented in other parts of this application soft rocks constitute an average of

65 percent of the rock column in the D04254 Application Area Soft rocks are defined here as shale

mudstone claystone sandy shale and clay The relatively high percentage of soft rocks is significant as

these units have limited primary permeability tend to deform in a more plastic manner and are more

prone to selfhealing after fracturing Aquifers in these units normally have low yields and are less

susceptible to subsidence fracturing due to mining Fractures tend to close in response to lithostatic

pressures or plug with finegrained sediment and may contain clays that swell when wetted

s

In addition there is considerable horizontal and vertical variability
of the rock units Rapid facies and

hydrologic property changes tend to limit the horizontal continuity of the individual rock units With the

exception of major coal seams very few lithologic units are continuous across the proposed application

area Horizontal facies changes and corresponding changes in hydrologic properties of the rocks tend to

AEC 05743
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0

enhance the importance of localized flow systems In addition most available ground water in this region

is limited to the first 100 feet of the surface where enhanced secondary permeability associated with rock

fracturing is present The records from the developed wells within the application area support this The

majority of the developed wells in the application area are less than 100 feet See ATTACHMENT 14C

for well depths Ground water recharge in the upland or ridge top areas results in downward migration

primarily within this shallow saturated zone Because the topographic relief between ridge tops often

exceeds 100 feet there are localized flow systems under the hilltops that are not in hydrologic

communication with adjacent hilltops While the ground water under any given ridge top can be viewed

as being continuous the continuity generally does not extend to adjacent hilltops

The geologic structures in the application area consist of gently folded rocks that dip to the southeast at

approximately 30 feet per mile Overburden thickness above the Pittsburgh Coal seam ranges from a low

of approximately 270 feet along the bottom of the Crabapple Creek valley to 560 feet under the hilltop in

the southeast section of the application area While geologic structure can influence regional ground

water flow patterns local variations in hydraulic properties of the rocks tend to accentuate localized flow

systems

GENERAL HYDROLOGIC SETTING

The source of all ground and surface water in the mine plan area is precipitation Upon reaching the land

surface water that is not part of direct surface runoff or evapotranspiration infiltrates into the subsurface

and contributes to soil moisture and ground water

Within the bedrock aquifer system ground water occurs in primary and secondary openings Primary

openings are pore spaces between sand silt and clay grains formed at the time of sediment depositions

Primary permeability is

the ability of water to move between pore spaces In this area primary

permeability is very low and limited ground water movement occurs in hard or soft rocks as a result of

primary openings Stoner 1983 Siplivy 1992

AEC 05744



American Energy Co oration Century Mine Potential Hydrologic Consequences

Application Area D04254 Pa e 4 of 6

Fractures or partings in the rock mass form secondary porosity and permeability Most available ground

water in the application area occurs within the first 100 feet below the surface within these secondary

openings The success of a water well in terms of yield potential is dependent upon the well encountering

water filled fracture zones that transmit enough water to the well bore to meet the wells intended use

Schmitt et al 1983 Waite 1987

Fractures are not ubiquitous in the area however and are not interconnected over large areas For these

reasons it is very difficult to identify aquifers over large areas and the ground water flow system tends to

be made up of small localized fracture controlled systems While fractures in hard rocks tend to stay open

better than fractures in soft rock the horizontal and vertical variability of even the hard rock units tend to

produce hydraulically isolated areas In addition fractures tend to close at increasing depths due to

overlying lithostatic pressures thereby limiting the effective depth of the ground water flow system

Stoner 1983

Based on an evaluation of the geologic units presently supplying water to wells or springs in the

Application Area a total of three aquifers have been identified within the D04254 hydrologic boundary

These units which are also outlined on ATTACHMENT 14B of this application are summarized below

Aquifer A Unconsolidated Material

Includes the layer of soil and weathered bedrock above solid bedrock

Aquifer B Washington No 12 Cyclothem

Includes the rock sequence from the Washington Coal Seam to the surface of the consolidated bedrock

Occurs from approximately 350 feet to 500 feet above the No 8 Pittsburgh Coal Seam

Aquifer C Waynesburg No 11 Cyclothem

Includes the rock sequence from the Waynesburg No 11 Coal Seam to the Washington No 12 Coal

Seam Occurs from approximately 250 feet to 350 feet above the No 8 Pittsburgh Coal Seam

These units are only recognized as aquifers where they occur within 100 feet of the surface where

secondary porosity and permeability is greatest

AEC 05745
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Allison Mine

The abandoned Allison Mine is

located northeast of the application area Part of the Allison Mine is in

the Century Mine application area The Century Mine utilized part of the old Allison Mine works The

old slope entry for the Allison Mine was used as the entry to the Century Mine Unused sections of the

Allison Mine were sealed off when the Century Mine was developed The lowest coal elevation with in

the Allison Mine is 685 feet and the highest coal elevation is

730 feet The lowest surface elevation over

the Allison Mine is

860 feet The highest coal elevation within in the combined Century Mine application

area and Allison Mine is

805 feet The Century Mine is not expected to have any post mining breakouts

through the old Allison Mine works

The water supply inventory completed for the Century Mine identified a number of existing water supply

wells and springs located over the old Allison Mine works The water supplies are utilized as private

water sources The presences of these water supplies indicate that room and pillar mining at the Allison

Mine has not had a significant long term impact The water supplies which were identified over the

Allison Mine are as follows DS 1 DS5 DS6 DS16 DS70 WL5 DW8 W45 DW46 W49W67W125 DW126 and W127 The Attachment 14As for these supplies were previously submitted

with the D04251 permitapplication

WATER SUPPLIES

All water supplies both used and unused within the application area have been inventoried and are

shown in ATTACHMENT 14C Similar overburden lithologic and topographic settings are associated

with the springs Most of the inventoried springs occur as hillside seeps This is a common phenomenon

in this hydrogeologic setting and it reflects the presence of low permeability units that act as aquitards and

promotes horizontal flow of groundwater to the side of the hills

PROBABLE HYDROLOGIC CONSEQUENCES
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The mining in Application Area D04254 will be entry development No subsidence is expected to occur

in this area as a result of the room and pillar mining Also the overburden thickness between the coal

seam and the lowest utilized aquifer Aquifer C is

250 feet Due to the lack of subsidence and thickness

of the overburden no impacts to the overlying aquifers or water supplies are expected to occur

AEC 05747



18D3 Based on the data listed on Attachment 14A and other
information submitted with this application identify the seasonal

variations in water quality and quantity for the streams identified in

Part 2 D 2
SEE ATTACHMENT 14A ADDENDA PHC

E HYDROLOGIC DETERMINATION Permit Shadow Area and Adjacent Area

Based on the information submitted in response to items B C and
D in this part of the permit application submit an addendum

describing the probable hydrologic consequences of this proposed
underground mining operation on the hydrologic regime of the

proposed permit area shadow area and adjacent area The

description shall include findings on each of the following items

1 The consequences of the proposed operation on the contents
of total suspended and dissolved solids total iron total

manganese acidity and pH

2 Whether adverse impacts may occur to the hydrologic balance
and

3 The impact the proposed operation will have on

a sediment yield from the disturbed area flooding and stream flow
alteration or diminution ground water and surface water
availability

SEE ADDENDA TO PART 2 PAGE 18 ITEM E

F ALTERNATIVE WATER SUPPLY INFORMATION Permit Shadow Area and Adjacent Area

1 Based on the response in Part 2 Item E submit an addendum

identifying the extent to which the proposed coal mining activities

may proximately result in contamination diminution or interruption
of an underground or surface source of water within the proposed
permit area shadow area and adjacent area that is used for domestic
agricultural industrial or other legitimate use

SEE ADDENDUM TO PART 2 PAGE 18 F1
2 If contamination diminution or interruption may result submit an

addendum identifying the alternative sources of water supply that

could be developed to replace the existing sources including
information on water availability and suitability of alternative
sources for existing premining uses and postmining land use

SEE ADDENDUM TO PART 2 PAGE 18 F2
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ADDENDUM TO PAGE 18 PART 2 E

AMERICAN ENERGY CORPORATION
CENTURY MINE

PERMIT D0425
HYDROLOGIC DETERMINATION

Based on the information submitted in this application the enclosed probable hydrologic

consequences may be expected With partial extraction mining no impacts are expected on

ground or surface water The quality of the ground and surface water in the application area is

not expected to change as a result of the proposed mining activities

AEC 05749



ADDENDUM TO PART 2 PAGE IS F1
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

DEVELOPED SUPPLIES OF GROUND AND SURFACE WATER THAT MAY BE

IMPACTED AS A RESULT OF THE PROPOSED OPERATION

Of the supplies listed in Attachment 14C and 14D no impacts to any water supply are

expected as a result of the proposed operation According to the PHC these sources will not be

impacted
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ADDENDUM TO PAGE 18 PART 2 F2
PAGE 1 OF 4

CENTURY MINE

PERMIT D0425

ALTERNATIVE WATER SUPPLY INFORMATION

0

Adjacent Areas Above Partial Recovery Mining

The PHC contained in this application indicate a low potential for diminution andlor

interruption of ground water supplies in areas above and contiguous to partial recovery mining

operations No contamination of such water supplies is expected In the highly unlikely event that a

utilized source is disrupted or contaminated the following plan will be implemented

Notwithstanding its mining rights and without waiving any of its mining rights where such

diminution or interruption results from its mining AMERICAN ENERGY CORPORATION AEC
will repair or install a replacement source in the adjacent area at its own expense in a manner

mutually satisfactory to AMERICAN ENERGY CORPORATION the water user and the Division

of Mineral Resources Management and to a level sufficient to meet the water users premining

quantity and quality levels which will be determined by monitoring information gathered in

accordance with the Monitoring Plan

The steps which AMERICAN ENERGY CORPORATION would take to repair or replace

affected water sources in the adjacent area include

1 Repair damaged cisterns after AMERICAN ENERGY CORPORATION has

determined that damage is complete

2 On a sitespecific basis redrill existing wells drill new wells or connect the water

user to public water supplies if no public water supply exists AMERICAN

ENERGY CORPORATION may install a line of sufficient size to service those

affected by AECs mining operation

3 On a site specific basis developed springs will be replaced by a farm pond built

according to accepted engineering practices drilling of a new well development of

another spring in close proximity to the original spring or connect the water user to

public water supplies if no public water supply exists AEC may install a line

of sufficient size to service those affected by AECs mining operation

0
4 Repair damaged farm ponds so as to be comparable to their premining conditions
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ADDENDUM TO PAGE 18 PART 2 F2
PAGE 2 OF 4

5 Install an interim water supply until affected water supplies are replaced Interim

supplies may include hauled water or a tap to public water AMERICAN ENERGY

CORPORATION will only install temporary replacement water using a public water

supply if it can be connected within 48 hours AMERICAN ENERGY

CORPORATION will use the local fire department to haul county water for

temporary replacement supplies The local fire department can haul water within a

matter of hours after receiving a request Temporary tanks and water troughs for

livestock are kept in stock to facilitate quick installations

6 Such other proven cost effective and reasonable techniques as AMERICAN

ENERGY CORPORATION may now or in the future deem appropriate

0

It is AECs intention to bear the cost of the installation of both interim and permanent

replacement of developed water sources being used at the time of undermining A temporary

inactive supply undergoing repair or maintenance or used as a backup supply is considered a used

supply If contamination diminution or interruption of a water users ground or surface water supply

used for domestic use occurs as a proximate result of the mines operation AMERICAN ENERGY

CORPORATION will repair such water supply or install a replacement supply at AECs expense

AMERICAN ENERGY CORPORATION will not be responsible for nondeveloped sources or

developed sources not being used at the time of undermining A source is

considered to be

developed if it has been fully developed ie water delivery system and drinking facilities and is

well maintained such that it is usable at the time of undermining

AMERICAN ENERGY CORPORATION will install at AMERICAN ENERGY

CORPORATIONs expense an alternate water supply system within 48 hours to be used until

repair or replacement is completed or will reimburse the water user for the reasonable cost of

obtaining a water supply from the date of any such contamination diminution or interruption until

the supply is repaired or replaced In cases where temporary water cannot be provided within 48

hours AMERICAN ENERGY CORPORATION will immediately notify the Chiefof the Division

ofMineral Resources Management who will determine if the circumstances warrant an extension of

the 48 hours

AMERICAN ENERGY CORPORATION will provide the affected water user with no less of

an available water supply than the water user had before mining based on the premining

measurements If required AMERICAN ENERGY CORPORATION will notify the Division of

Mineral Resources Management immediately after it has been informed of the loss of developed

water ground or surface water due to its mining activities

As previously stated the elevation of alternative water sources is unpredictable until the

water system in the area again attains equilibrium after mining Therefore the alternative water

supplies to be developed will be identified when the need arises
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ADDENDUM TO PAGE 18 PART 2 F2
PAGE 3 OF 4

Those supplies may include but not be limited to redevelopment ofan existing well spring

or pond or replacement of the source with the County Water System The County Water System has

been contacted byAMERICAN ENERGY CORPORATION and has assured us that there is capacity

to replace each developed source with county water A letter to that effect is enclosed

If a water user believes that his or her underground or surface water source which is used for

domestic use has been contaminated diminished or interrupted as a proximate result of the mines

operation he or she should notify AMERICAN ENERGY CORPORATION by calling 7409269152AMERICAN ENERGY CORPORATION will make a determination of liability no later than

sixty 60 days after notification ofthe contamination diminution or interruption of a water supply

as a proximate result of the mines operation

Work on installing a temporary alternate water supply will be complete within 48 hours

unless an extension of the 48 hour time frame is granted by the Chief after AEC learns of the

contamination diminution or interruption to a domesticuse water supplyproximately caused by the

miningoperation AMERICAN ENERGY CORPORATION will pay for installation costs only for a

temporary alternate water supply Permanent repair or the installation ofa replacement water supply

for an affected water supply shall be completed no later than eighteen 18 months after it has been

determined that the supply has been contaminated diminished or interrupted as a proximate result of

the mines operation The costs of repair of the original water supply andor the installation of a

replacement supply system to provide the affected water user with no less of an available water

supply than was being used before mining based on the premining measurements shall be paid for

by AMERICAN ENERGY CORPORATION If the water user opts to do so he may install his own

temporary water supply system AMERICAN ENERGY CORPORATION will reimburse the water

user for the costs of installing a temporary water supply system Payment for domestic water will be

the responsibility of the water user unless otherwise agreed upon by AEC and the water user

In repairing or replacing a water users ground or surface water supply system used for

domestic use which is damaged as a proximate result of the mines operation AMERICAN

ENERGY CORPORATIONs first preference is to repair the affected supply system If that is
neither effective nor feasible AMERICAN ENERGY CORPORATIONs second preference is to

replace the affected supply system with a like supply system For example a damaged pond if not

repairable would be replaced with a new pond If that is not feasible AMERICAN ENERGY

CORPORATION will replace the affected supply system with a similarsupply system For example

a damaged dug well if not repairable or replaceable with another dug well would be replaced by a

potabletype cistern a drilled well or a similar supply system

It should be recognized that property sites differ in such elements as geologic and hydrologic

composition Thus the determination of whether repair of an affected water supply system is

feasible or whether replacement by a specific type of water supply system is

feasible must be made

on a casebycase sitespecific basis by AMERICAN ENERGY CORPORATION AMERICAN

ENERGY CORPORATION in the past has always attempted to consult and negotiate with the
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ADDENDUM TO PAGE 18 PART 2 F2
PAGE 4 OF 4

P

0

affected water user concerning the selection of the type of water replacement system and its site

This is done at the request of water users who prefer this procedure to that of AMERICAN

ENERGY CORPORATION making unilateral decisions about replacement supplies and sites

However AMERICAN ENERGY CORPORATION if required by the Division of Mineral

Resources Management will make these decisions unilaterally

In some cases AMERICAN ENERGY CORPORATION reaches presubsidence agreements

with water users who are normally represented by counsel and in all cases have full opportunity to

consult with counsel or anyone else of their choosing These agreements which are typically

negotiated by AMERICAN ENERGY CORPORATION employees normally cover all potential

damage claims In situations where such an agreement is reached AMERICAN ENERGY

CORPORATION will comply with the water replacement terms contained in the agreement Such

an agreement will satisfy at a minimum this permit and ORC 1513162

In any situation where AMERICAN ENERGY CORPORATION determines that the

contamination diminution or interruption of a water supply was not proximately caused by the

mining operation based on evidence such as the proximity of the supply to the mining operation site

specific geologic and surface conditions or climatological conditions AMERICAN ENERGY

CORPORATION will provide the Division of Mineral Resources Management with notice of its

determination and the proof in support of that determination to allow the Division of Mineral

Resources Management to issue a Chiefs Order deciding the issue This Chiefs Order is then

appealable in accordance with ORC §151313 The water users water supply system will

continue in operation during the time AMERICAN ENERGY CORPORATION seeks review of this

matter pursuant to ORC §151313 If it is determined that contamination diminution or

interruption of a supply is the proximate result of the mines operation AMERICAN ENERGY

CORPORATION shall bear the costs of installing temporarywater system AMERICAN ENERGY

CORPORATION reserves the right to proceed against the water user to recover costs incurred if it is

determined that AMERICAN ENERGY CORPORATION is not liable for the contamination

diminution or interruption of the affected water supply
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ADDENDUM TO PAGE 18 PART 2 F2

Village of Barnesville
An Equal Opportunity Employer

Administrators Office Phone 740 4251880

126 East Church Street
Fax 740 4253673

Barnesville Ohio 43713

April 22 2002

American Energy Corporation

Attn Melanie Homan

4352 Mayhugh Hill Road

Beallsville OH 73716

Dear Ms Homan

The Village of Barnesville sells water to the Switzerland of Ohio Water District Our new water

plant is scheduled to be completed in July 2002 This will increase our finished water capacity

from 10 MGD to 17 MGD At that time we will be able to increase Switzerland of Ohio Water

Districts capacity substantially

We do not see any problem with Switzerland of Ohio Water District providing service to the

customers described in your letter

If you have any questions please feel free to call

Sincerely

Bill Morgan Administrator

Village of Barnesville

BMIrh
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19LAND
USE INFORMATION Permit Area

1 Describe the uses of the land within the proposed permit area existing

at the time of the filing of this permit application and provide a map

which delineates the area of each land use

NA NO PERMIT AREA

2 Was the land use described in item G1 above changed within five

years before the anticipated date of beginning this proposed mining

operation Yes No If yes submit an addendum describing

the historic use of the land

NA NO PERMIT AREA

3 Analyze the capability of the land within the proposed permit area

before any mining to support a variety of uses giving consideration

to soil and foundation characteristics topography vegetative cover

and hydrology of the proposed permit area

NA NO PERMIT AREA

0

4 Analyze the productivity of the land within the proposed permit area

before any mining to include average yields obtained under high level

of management
NA NO PERMIT AREA

5 Is any land within the proposed permit area classified as prime

farmland Yes No
NA NO PERMIT AREA

6 Submit an addendum describing the use of the land within the permit

area including the creation of permanent water impoundments that is

proposed to be made of the land following reclamation including

information regarding the utility and capacity of the reclaimed land

to support a variety of alternative uses

NA NO PERMIT AREA

7 Are there existing land use classifications under local law of the

proposed permit area Yes No If yes describe the land

use classification and submit as an addendum to the permit

application the comments of the governmental agency which would have

to initiate implement approve or authorize the proposed use of the

land following reclamation If _no_ describe the sources of

information on which the determination was made

NA NO PERMIT AREA
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20G8 Submit as an addendum a copy of the comments from the legal or

equitable owner of record of the surface of the proposed permit area

concerning the proposed land use
NA NO PERMIT AREA

9 Describe the consideration which has been given to making all of the

proposed coal mining activities consistent with surface owner plans

and applicable state and local land use plans and programs
NA NO PERMIT AREA

10 Describe how the proposed land use is to be achieved and the necessary

support activities that may be needed to achieve the proposed land

use
NA NO PERMIT AREA

0

11 Is the postmining land use to be different from the premining land

use Yes No If yes submit as an addendum to the permit

application the plans and findings required by paragraph D of rule

15011397 of the Administrative Code

NA NO PERMIT AREA

12 Has the proposed permit area been previously mined Yes No
If yes provide the following information if available

a Type of mining method

b Coal seam mined

c Non coal mineral mined

d Extent of mining acres
e Approximate dates
f Land use preceding mining

NA NO PERMIT AREA

H PRIME FARMLAND INVESTIGATIONPermit Area

1 Does the proposed permit area include any land that is prime farmland

taking into consideration the negative determinations listed in

paragraph L2 of rule 150113413 of the Administrative Code

Yes No
NA NO PERMIT AREA

2 If the response to item H 1 is yes submit Attachment 15

3 If the response to item H 1 is no submit Attachment 16

AEC 05757



21PART
3 RECLAMATION AND OPERATIONS PLAN

GENERAL REQUIREMENTSPermit Area Items A 1 and A 2
Permit and Underground Workings
Submit an addendum describing the type and method of coal mining procedures

for this application Explain how these procedures will maximize the use

and conservation of the coal resources

SEE ADDENDUM TO PART 3 PAGE 21 ITEM A1

2 Indicate the anticipated annual and total production of coal from this

proposed operation

Annual 325500 TONS PER YEAR Total 651000 TONS

3 Will this operation be combined with surface coal mining activities to

the extent that contemporaneous reclamation of areas disturbed by

surface mining will be delayed or such that the underground workings

will be within 500 feet of the surface mining activities Yes
No If yes submit Attachment 30

NA NO PERMIT AREA

4 Are experimental mining practices to be employed in the proposed

mining operations Yes No If yes submit as an addendum

to the permit application the description maps and plans required

by paragraph B of rule 150113412 of the Administrative Code

NA NO PERMIT AREA

5 Are mountaintop removal mining practices to be employed in the

proposed mining operations Yes No If yes submit as an

addendum to the permit application the information required by

paragraph C of rule 150113412 of the Administrative Code

NA NO PERMIT AREA

6 Are the natural premining slopes within the permit area in excess of

twenty 20 degrees Yes No If yes submit an addendum

demonstrating compliance with the steep slope mining provisions of

paragraph D of rule 150113412 and 1501131305 of the

Administrative Code
NA NO PERMIT AREA

7 Is augering proposed within the permit area Yes No
If yes submit Attachment 18

NA NO PERMIT AREA

8 Are variances from approximate original contour to be employed for the

proposed underground mining surface operations Yes No
If yes submit an addendum to the permit application demonstrating

compliance with paragraph E andor K of rule 150113412 of the

Administrative Code

NA NO PERMIT AREA
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ADDENDUM TO PART 3 PAGE 21 A1
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

MINING METHODS

This application area will be mined by partial coal recovery methods Pillars will be

sized sufficiently to maintain a high safety factor for longterm standup of the pillars See

addendum to Page 29 K4
The areas in this application are proposed as development for fullrecovery mining

equipment to be used in the future

I
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22A9 Will access to the underground workings be gained through a drift

entry Yes X No If yes provide as an addendum sufficient

information to determine the location of the entry relative to the

highest elevation of the coal reserve Is the drift entry located so

as to eliminate the potential for a gravity discharge Yes
No If no the applicant must demonstrate that the coal seam is

not acid or iron producing Provide an analysis of the strata

immediately above and below the coal and the coal seam itself

sufficient to demonstrate that the water quality from the entry will

meet effluent limitations without treatment

10 For entries to underground workings other than drift entries provide

as an addendum sufficient information to determine the location of the

entry relative to the coal reserve Are the entries located so as to

eliminate the potential for a gravity discharge
X Yes No If no provide the following demonstration

a the gravity discharge will meet effluent limitations without

treatment or

b the water will be treated to meet effluent limitations and

provisions will be made for consistent limitations of the

treatment facility throughout the anticipated period of gravity

discharge

0
11 Will the permanent entry seals be designed to withstand the maximum

anticipated hydraulic head when the operations are abandoned

Yes No If yes submit the appropriate information

demonstrating that this will be accomplished If no provide a

typical plan for the seals to be used to close the mine entries

pursuant to applicable state and federal regulations
NA NO PERMIT AREA

12 Submit an addendum describing the construction modification
maintenance and removal unless to be retained for postmining land

use including the proposed engineering techniques and major

equipment to be used of the following facilities

a dams embankments and other impoundments Do any of the plans

for water sediment or slurry impoundments meet the requirements
of 30 CFR 77216 Yes No If yes submit as an

addendum a plan that addresses each of the requirements in 30 CFR

772162

NA NO PERMIT AREA

b overburden and topsoil handling and storage areas and structures

NA NO PERMIT AREA
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ADDENDUM TO PART 3 PAGE 22 AI0
AMERICAN ENERGY CORPORATION
CENTURY MINE

PERMIT D0425

LOCATION OF ENTRY RELATIVE TO THE COAL RESERVE

The slope entry is
located at a surface elevation of 948 feet The bottom of the shaft is

located at 703 feet The shaft entry is located at an elevation of 948 feet with a bottom elevation

of 710 feet The highest point in the coalmine has an elevation 800 feet from applicationD04251
The entry to the coal mine is located in the original D0425 permit area located in

Section 3 Wayne Township Belmont County Ohio

0
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23A12 c coal removal handling storage cleaning and transportation
areas and structures including but not limited to preparation

plants beltlines tipples rail sidings and primary roads For

roads conveyors and rail systems submit an addendum describing
the information required pursuant to paragraph L of rule

150113414 and 1501131001 of the Administrative Code

NA NO PERMIT AREA

d spoil removal handling storage transportation and disposal

areas and structures including underground development waste or

excess spoil disposal sites If underground development waste or

excess spoil is to be generated submit an addendum describing
the information required by paragraph 0 and P of rule

150113414 and 150113907 of the Administrative Code

NA NO PERMIT AREA

e mine facilities such as portallshaft development boreholesdegasholes vents office or shop buildings and maintenance

facilities

NA NO PERMIT AREA

f water and air pollution control facilities

NA NO PERMIT AREA

13 Provide an estimate of the cost per acre to reclaim the permit area
NA NO PERMIT AREA

41

14 Will the proposed operation include any of the following

NA NO PERMIT AREA

a disposal of coal mine waste from a wash plant tipple or other

source Yes No If yes submit Attachment 28 and
if applicable the information required by paragraph H of rule

150113414 of the Administrative Code

b disposal of fly ash or other noncoal wastes
Yes No If yes submit an addendum which addresses

the disposal material and a detailed disposal plan pursuant to

paragraph E of rule 150113909 of the Administrative Code

c return of slurry or other mine waste or material into the

abandoned underground workings Yes No If yes
comply with provisions contained in paragraph N of rule

150113414 and paragraph Q of 150113904 of the

Administrative Code and submit copies of the required MSHA

approvals as an addendum

B EXISTING STRUCTURESPermit Area

1 Are any existing structures proposed to be used in connection with or

to facilitate the coal mining and reclamation operation Yes
No If yes submit as an addendum to the permit application a

description of each structure The description shall include the

information required by paragraph B1 of rule 150113414 of the

Administrative Code
NA NO PERMIT AREA
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24B2 Are any existing structures proposed to be modified or reconstructed

for use in connection with or to facilitate the coal mining and

reclamation operation Yes No If _yes_ submit as an

addendum to the permit application a compliance plan for each

structure The plan shall include the information required by

paragraph B2 of rule 150113414 of the Administrative Code

NA NO PERMIT AREA

C BLASTINGPermit Area

Will blasting occur within 25 feet of the surface during shaft and portal

development or other onsite development
Yes No If yes submit Attachment 29

NA NO PERMIT AREA

D RECLAMATION PLAN GENERAL REQUIREMENTSPermit Area Item D12 Permit
Shadow and Adjacent Area

1 Provide a detailed timetable for the completion of backfilling and

grading for each mining year
NA

2 Provide a detailed timetable for completion of resoiling for each

year
NA

3 Provide a detailed timetable for completion of planting for each

mining year
NA

4 Describe the plan for backfilling compacting and grading of the

disturbed permit area including the disposal of all mine generated
debris

NA

5 Submit an addendum describing the plan for the removal storage
redistribution and stabilization of topsoil subsoil or approved
alternative resoiling material to meet the requirements of rule

150113903 of the Administrative Code If an alternative resoiling
material is to be used submit Attachment 19

NA

6 Provide the following information for the revegetation plan

a Schedule for revegetation to include planting of temporary

vegetation
NA

0
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25D6 b List the species and amounts per acre of seeds and seedlings to

be used

9 c
NA

Describe
NO

the

PERMIT

methods

AREA
to be used in planting and seeding

NA NO PERMIT AREA

d Describe the mulching techniques
NA NO PERMIT AREA

7 Describe the soil testing plan for evaluation of the results of

topsoil handling and reclamation procedures related to revegetation

NA NO PERMIT AREA

8 Submit an addendum describing the measures to be employed to handle

and place acid or toxicforming materials in accordance with paragraph
J of rule 150113904 and paragraph J of rule 150113914 of the

Administrative Code
NA NO PERMIT AREA

9 Describe the measures including appropriate cross sections and maps
to be used to plug case or manage mine openings or bore holes other

than those entries utilized to gain access to the underground

workings pursuant to rule 150113902 of the Administrative Code
NA NO PERMIT AREA

10 Is the reclamation plan consistent with local physical environmental
and climatological conditions

Yes No
NA NO PERMIT AREA

11 Identify any other applicable air and water quality laws and

regulations and health and safety standards and describe the steps to

be taken to comply with each
NA NO PERMIT AREA

12 Submit an addendum describing the plan for minimizing to the extent

possible and using the best technology currently available
disturbances and adverse impacts of the operation on fish and wildlife

and related environmental values and achieving enhancement of such

resources where practical for the permit shadow and adjacent areas
SEE ADDENDUM TO PART 3 PAGE 25 D12
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ADDENDUM TO PART 3 PAGE 25 D12
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

RECLAMATION PLAN FISH WILDLIFE ENVIRONMENTAL VALUES

The proposed mining operation is not expected to impact fish wildlife and other

related environmental values Minnows have been found in some of the larger stream

segments within the application area However the normal annual cycle shows that

during the summer and fall months when the stream flow is minimal the minnows swim

downstream only to return again There are several ponds overlying the application area

Experience at neighboring mines show that partial recovery mining does not influence

ponds Wildlife has never been shown to be affected by partial recovery mining

Undeveloped springs are not impacted by partial recovery mining AEC will replace

undeveloped springs if they are legitimately used according to our water replacement

plan
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26E
RECLAMATION PLAN PROTECTION OF HYDROLOGIC BALANCEPermit and Adjacent Area

Submit an addendum describing the measures to be taken during and after the

proposed mining operations to

1 minimize disturbance to the hydrologic balance including quality and

quantity within the permit and adjacent areas and to prevent material

damage outside the permit area

2 protect the rights of present users of surface and ground water

3 avoid acid or toxic drainage
SEE ADDENDUM TO PART 3 PAGE 26 E13

F GROUND WATER AND SURFACE WATER MONITORING PLANPermit and Shadow Area

Based upon the probable hydrologic consequences determination and analysis

of all baseline hydrologic geologic and other information submitted in

this application address the following items in accordance with paragraph
F of rule 150113414 and paragraph N of rule 150113904 of the

Administrative Code

1 In addition to the quality and quantity parameters required for

quarterly monitoring and NPDES monitoring will any other parameters
be monitored Yes X No If yes indicate the

parametersand the sites where such monitoring will occur

9

2 Do you propose or anticipate the need for a variation in the required

monitoring frequency for ground and surface water sites and monthly
sites to be affected Yes X No If yes describe the

variation in frequency and the monitoring sites to be affected

3 Describe the plan for collection recording and reporting of all

surface and ground water quality and quantity monitoring data
including data collected for the NPDES program

SEE ADDENDUM TO PART 3 PAGE 26 F3

AEC 05766



9

ADDENDUM TO PART 3 PAGE 26 E13
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D0425

RECLAMATION PLAN PROTECTION OF HYDROLOGIC BALANCE

This area will be mined using partial recovery mining methods therefore no changes to

the hydrologic balance are anticipated Experience with the partial recovery operations that do

not result in subsidence shows that the hydrologic balance will not be disturbed
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ADDENDUM TO PART 3 PAGE 26 F3
AMERICAN ENERGY CORPORATION

S CENTURY MINE

PERMIT D0425

GROUND AND SURFACE WATER MONITORING

Ground water and surface water monitoringas previously proposed for CENTURY MINE will

continue with respect to the future surface operations Ground water and surface water monitoring over

longwall areas of the underground operations is proposed to determine the impacts of underground

mining on these areas The proposed plan presented below is to be used in lieu of all previously

proposed and existing plans for such areas

Intermittent and perennial streams originating within the mining area will be monitored

where the stream leaves the area and the streams crossing through the mining area will

be monitored both upstream and downstream of the area currently being mined

Ground water monitoring will consist of sampling all developed water sources with the

permission ofthe landowner in the following manner

1 Monthly monitoring will be done for quantity static water levelflow

for a oneyear period before and after mining for developed springs

wells and stream monitoring points This information will be reported

quarterly but will be available at the AMERICAN ENERGY

CORPORATION office

2 Quarterly monitoring will be conducted for quality for a oneyear period

before and after mining for developed springs wells and stream

monitoring points This information will be reported quarterly Piney

Creek and Crabapple Creek will be monitored upstream and downstream

ofthe proposed shadow area The monitoring stations along Piney Creek

are labeled Piney Creek Upper and Piney Creek Lower The monitoring

stations along Crabapple Creek are labeled Crabapple Creek Lower and

Ul07

3 Daily precipitation data from the mining area will be submitted to

evaluate its impact on spring and stream flow This information will be

submitted quarterly but will be available at the AMERICAN ENERGY

CORPORATION office

An attempt will be made to sample as outlined above however some sources may not

be accessible should a landowner denypermission to sample a well maybe buried etc

These locations if encountered will be documented in the quarterly reports

All samples will be taken as outlined to the extent that existing well construction allows

Any samples that are unobtainable will be documented as such in the quarterly report

Sampling will include analyses for nitrates

AMERICAN ENERGY CORPORATION will monitor all developed supplies in accordance

with the monitoring plan outlined above regardless of the aquifers andor saturated zones that they

access All developed supplies have been identified and have been indicated on the Application Map
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All wells both drilled and dug have been identified Developed springs consisting of a french drain

and catchment basin have been shown A map will be included in the quarterly monitoring report

showing the location of the wells streams and springs monitored and their position relative to the

active mining areas of AMERICAN ENERGY CORPORATION

e
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27G
DIVERSION AND DRAINAGE CONTROLSPermit Area

1 will the proposed coal mining activities result in diversions of

overland flow away from the disturbed areas Yes No If

yes describe including maps and cross sections the diversion to be

constructed to achieve compliance with paragraph I of rule150113414of the administrative code

NA NO PERMIT AREA

2 Will the proposed coal mining activities result in the diversion of

intermittent or perennial streams within the proposed permit area

Yes No If yes describe including maps and cross

sections the paragraph I of rule 150113414 of the Administrative

Code
NA NO PERMIT AREA

3 Will the proposed coal mining activities result in construction of

diversions to direct runoff through a sediment pond or a series of

sediment ponds
Yes No If yes submit an addendum to describe

including maps and cross sections the paragraph I of rule150113414of the Administrative Code

NA NO PERMIT AREA

4 Indicate which of the following are proposed to be constructed within
i gnthe proposed permit area and submit as an addendum the detailed des

plans for each structure in accordance with paragraph H of rule

150113414 and 150113904 of the Administrative Code

NA NO PERMIT AREA

sedimentation ponds submit Attachment 20

water impoundments submit Attachment 20

other specify

5 Submit an addendum describing the plan for the control of water

drainage into through and out of the proposed permit area If

applicable submit as an addendum any request for variances pursuant

to paragraphs B and E of rule 150113904 of the Administrative

Code
NA NO PERMIT AREA

6 Describe the treatment when required of ground and surface water

drainage from the area to be disturbed by the proposed coal mining

activities

NA NO PERMIT AREA
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28H
PROTECTION OF PUBLIC PARKS AND HISTORIC PLACESPermit and Planned Subside

Area

Will the proposed coal mining activities adversely affect any public pal

and places listed on the National Register of Historic Places YeE

X No If yes submit an addendum describing the measures to minimi2

or prevent these impacts

I MINING NEAR OR THROUGH A PUBLIC ROADPermit Area

If the response to Part 1 item D6 of the permit application is yes

submit an addendum describing the measures to be used to ensure that the

interests of the public and land owners are protected

NA NO PERMIT AREA

J SUBSIDENCE CONTROL SURVEYShadow Area

1 Is this a full coal recovery operation

Yes X No If yes complete Attachment 31 Subsidence

Control Survey and following items J2 and 3
2 Does the shadow area contain any of the structures or facilities

listed in 1501131203J13
Yes X No If yes complete Attachment 32 Protection of

Specific Structures and specifically identify the structures or

facilities on the application map

3 Are any aquifers or bodies of water that serve as a significant watt

source for any public water supply present in the shadow area

Yes X No If yes complete Attachment 32 Protection of

Specific Structures and specifically identify the areas on the

application map

K SUBSIDENCE CONTROL PLANShadow Area

1 Submit an addendum which describes the method of coal removal and

indicates the size sequence and timing of the development of the

underground workings
SEE ADDENDUM TO PART 3 PAGE 28 K1 TIMING STRUCTURE

CONTOUR AND PARCEL MAP

0

2 utilizing the application map specifically indicate areas where

planned subsidence mining methods ie longwall or pillar extracti

will be used
THE PROPOSED AREA WILL EVENTUALLY BE USED FOR FULLCOAL RECOVE

TECHNIQUES BUT THIS SUBMITTAL IS ONLY FOR DEVELOPMENTAL PURPO

3 Utilizing the application map specifically indicate roomandpilla

mining areas where subsidence will be prevented or minimized

SEE APPLICATION MAP AND TIMING STRUCTURE CONTOUR AND PARCEL

MAP
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ADDENDUM TO PAGE 28 PART 3 Kl
AMERICAN ENERGY CORPORATION

CENTURY MINE
PERMIT D0425

ENGINEERING AND MINING TECHNIQUES

Partial Recovery Mining Sections

There will be one set of main entries driven in a general northsouth direction Gates are

then driven in an eastwest direction and typically consist of three entries and are developed

through the use of continuous miners The main entries consist of approximately seven entries

are also driven with continuous miners and are primarily used for ventilation transportation of

men and materials and haulage These entries are designed for longlife with the pillars

providing roof support The maximumrecovery factor for mains and submains is

below 50

percent and is much less if one considers the barrier blocks left in place at the approaches to butt

and longwall sections

it
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29K
0

4 Submit as an addendum for those areas mapped as roomandpillar

mining the following information

SEE ADDENDUM TO PAGE 29 PART 3 K4
a the maximum and average overburden thickness

b the projected maximum extraction ratios for mains submains and

butt sections as well as the existing ranges of values for the

same areas

c projected maximum width of entries and cross cuts throughout the

mine as well as the existing ranges of values for the same

areas

d the center spacing for entries and cross cuts

e minimum pillar dimensions for mains submains and butt sections

as well as the existing ranges of values for these areas

f the barrier pillar width between butt sections as well as the

existing ranges of values for the same areas

g the engineering properties of the clayshale or other soft rock

material in the roof and floor or the mine

is

h measures to be taken on the surface to prevent damage or

lessening of the value or reasonably foreseeable use of the

surface if any

i the minimum pillar safety factor for protected structures based

upon coal strength and load

j methods and calculations used to determine the safety factor

5 Submit as an addendum for those areas mapped as full coal recovery

mining the following information

NA NO FULL COAL RECOVERY MINING

a for each method to be employed ie longwall or pillar
extraction provide the following

i rate and direction of dip for the coal seam

ii dimensions of panels or butt sections

iii thickness of coal to be extracted mining heights
iv maximum angle of draw
v maximum anticipated subsidence

vi width of barrier pillars or chain pillars between sections

or panels
vii the maximum extraction ratio within a pillaring section

49
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ADDENDUM TO PAGE 29 PART 3 K4
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D04254

PAGE 1

INFORMATION REGARDING AREAS MAPPED AS ROOMANDPILLAR MINING

a The overburden thickness for the application area ranges from 286 to 660 feet with an

average of 458 feet

b The projected extraction ratios for mains submains and butt sections are as follows

EXTRACTION RATIOS

Section Minimum Maximum

Mains 440 481
Submains 440 481
Butts 330 430

The projected entry and crosscut widths for mains submains and butt sections are as

follows

ENTRY AND CROSSCUT WIDTHS

Section Minimum Maximum

Mains 18ft 20ft

Submains 18ft 20ft

Butts 18ft 20ft

d The center spacing for entries and crosscuts for mains submains and butt sections are as

follows

CENTER SPACING

Section Entries Crosscuts

Mains 65ft 80ft

Submains 65ft 80ft

Butts 68ft 120ft

e The pillar
dimensions for mains submains and butt sections are as follows

PILLAR DIMENSIONS

Section Minimum Maximum

Mains 45ft 60ft

Submains 45ft 60ft

Butts 48ft 100ft
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ADDENDUM TO PAGE 29 PART 3 K4
AMERICAN ENERGY CORPORATION

CENTURY MINE

PERMIT D04254
PAGE 2

f The barrier pillar width between butt sections are as follows

Section Minimum Maximum

Mains 150ft 1000ft

Submains 150ft 1000ft

Butts 150ft 1000ft

g Table 13 shows typical compressive strengths for the immediate floor in the adjacent

Powhatan No 6 Mine Pittsburgh No 8 Seam which are similar in the Century Mine The

floor primarily consists of shale or calcareous shale with an occasional thin bed ofclaystone

The compressive strength of the shale is 5034 to 9453 psi and for the calcareous shale

9444 to 12590 psi These shale units frequently contain limestone nodules which makes

excavating the mine floor particularly difficult and costly

h In order to prevent damage to the surface pillars with safety factors greater than 20 will be

utilized and no pillar
extraction will take place

i

0

The minimumpillar safety factor is 217 for the mains and 274 for the butts based upon coal

strength and load

The Analysis of Retreat Mine Pillar Stability ARMPS program developed by the National

Institute for Occupational Safety and Health NIOSH was used to determine pillar safety

factors as shown in the attached ARMPS reports Information pertaining to the ARMPS

method ofpillar design is

attached
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TABLE 13

COMPRESSIVE STRENGTH

PITTSBURGH NO 8 FLOOR

ROCK CORE COMPRESSIVE STRENGTH TEST RESATS

OHIO VALLEY COAL COMPANY

Boring N913
Com sssive

Sample No Depth ft Unit Wt fpcf Strencth psi

1 5806 5809 1657 9444

2 5823 5826 1632 3930

3 5851 5854 1689 9453

4 5872 5875 1629 3767

5 5893 5896 1689 2995

Boring N914
COT essivt

Sample No De th ft Unit Wt pcf Sbyngth psi

1 5962 5985 1832 10272

2 6004 6007 1651 6535

3 6029 6032 1639 5034

4 60426045 1583 9643

Boring N916
Cosy side

Sample No Depth ft Unit Wt pcf Sbyngth psi

1 4536 4539 1659 5288

2 4540 4543 1709 12590

3 4550 4553 1618 9918

4 4553 4558 1630 9752

5 4568 4571 1610 6903

6 5734576 1633 6220

7 4580 4583 1814 7585

8 4643 4647 1606 5899

LITHOLOGIC

DESCRIPTION

Calcareous Shale

Claystone
Shale

Shale

Shale

Clays tone
Shale

Shale

Shale

Shale

Calcareous Shale

Calcareous Shale

Calcareous Shale

Shale

Shale

Shale

Shale

60 Strength and density too high for claystone may have had limestone nodule

in prepared sample
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ADDENDUM TO PART 3 PAGE 29 K4j
PILLAR DESIGN FOR MAINS

ANALYSIS OF RETREAT MINING PILLAR STABILITY ARMPS

Name of

Mining

Mine Century Mine

Height ft 65 Overburden Depth ft 660

Insitu Coal Strength psi 900 Crosscut Angle deg 900

Entry Width ft 200 Crosscut Spacing ft 800

Entry Spacing ft
PILLAR 1 650 PILLAR 2 650 PILLAR 3 650

PILLAR 4 650 PILLAR 5 650

LOADING CONDTION 1 DEVELOPMENT

ARMPS STABILITY FACTORS

Development Loading 217

0
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ADDENDUM TO PART 3 PAGE 29 K4j
PILLAR DESIGN FOR BUTTS

ANALYSIS OF RETREAT MINING PILLAR STABILITY ARMPS

Name of

Mining

Mine Century Mine

Height ft 65 Overburden Depth ft 660

Insitu Coal Strength psi 900 Crosscut Angle deg 600

Entry Width ft 200 Crosscut Spacing ft 1200

Entry Spacing ft
PILLAR 1 680 PILLAR 2 680

LOADING CONDTION 1 DEVELOPMENT

ARMPS STABILITY FACTORS

Development Loading 274 OF

g RYAN T
DESKO

c E6551 8 f

Ab7
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ANALYSIS OF RETREAT MINING PILLAR STABILITY ARMPS

By Christopher Mark PhD and Frank E Chase

ABSTRACT

The prevention
of pillar squeezes massive pillar collapses and bumps is critical to safe pillar recovery

operations To help prevent these underground safety problems the Pittsburgh Research Center has developed

the Analysis of Retreat Mining Pillar Stability ARMPS computer program ARMPS calculates stabilityfactorsSF based on estimates of the loads applied to and the loadbearing capacities of pillars during retreat

mining The program can model the significant features of most retreat mining layouts including angled

crosscuts varied spacings between entries barrier pillars between the active section and old side gobs and

slab cuts in the barrierson retreat I
t also features a pillar strength formula that considers the greater strength

of rectangular pillars The program may be used to evaluate bleeder designs as well as active workings

A data base of 140 pillar retreat case histories has been collected across the United States to verify the

program I
t was found that satisfactory conditions were very rare when the ARMPS SF was less than 075

Conversely very few unsatisfactory designs were found where the ARMIPS SF was greater than 15

Preliminary analyses also indicate that pillar failures are more likely beneath sandstone roof and that the

ARMPS SF may be less meaningful when the depth of cover exceeds 230 m 750 ft

Mining engineer

Pinsburgb Research Center National Institute for Occupational Safety and Health Pittsburgh PA

17
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INTRODUCTION

The use of remotecontrol continuous miners extended

cuts and mobile roof supports has increased the productivity

of roomandpillar retreat mining also referred to aspillaringpillar recovery robbing and second mining In

the southern Appalachian coalfields many mines are choosing

roomandpillar retreat mining because of its lower capital

cost and greater flexibility Blaiklock 1992 Unfortunately

between 1989 and 199625 of all roof and rib fatalitiesoccurredon pillar recovery sections

Roof fall accidents are not the only problem associated

with retreat mining Millions of tons of coal are sterilized

THE ARMPS METHOD

The goal of ARMPS is to help ensure that the pillarsdevelopedfor future extraction production pillars are ofadequatesize for all anticipated loading conditions The key is to

be able to estimate the magnitudes of the various loads that the

pillars might experience throughout the mining process The

formulas used in ARMPS are based on those originallydevelopedfor the Analysis of Longwall Pillar Stability ALPS
method which is widely used for longwall pillar design Mark

1990 1992 ALPS was initially derived from underground

measurements of longwall abutment stresses and was later

validated by the backanalysis of more than 100 case histories

annually because of pillar squeezes floor heave pillar line

roof falls and pillar bumps Traditional pillar design

methods are of little help due to the complex mining

geometries and abutment pressures that are present during

pillar extraction The Pittsburgh Research Center has

developed the Analysis of Retreat Mining Pillar Stability

ARMPS computer program to aid in the design of pillar

recovery operations This paper describes the program and

presents the findings thus far

In ARMPS the formulas have been extensively modified for

the variety of mining geometries typically found in pillarrecoveryoperations

USER INPUT

The first step in using the ARMPS program is to enter the

dimensions of the pillars in the working section as illustrated

in figure 1 The program can accommodate angled crosscuts

varied spacings between the entries and barrier pillars between

the active section and old side gob areas Slabbing of barriers

N Crosscut l •_•
center

constant Crosscut

angle

Entry centers variable

Figure 1Section layout parameters used in ARMPS
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19

0

on retreat can also be included Other parameters that must be

defined include depth of cover mining height entry width and

crosscut spacing Finally the user chooses one of four possible

loading conditions figure 2 The simplest loadingCondition1 is development loading only Loading condition 2occurswhen the active or front panel is being fully retreated

and there are no adjacent minedout areas The total applied

load is the sum of the development loads and the front abutment

load Loading condition 3 occurs where the active mining zone

AMZ is adjacent to an old side gob and the pillars are

subjected to development side abutment and front abutment

loads Where the pillar line is surrounded by gob on three sides

sometimes referred to as bottlenecking loading condition 4

is used In every case the extent of each gob is defined by the

user
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ARMPS STABILITY FACTOR FOR THE

ACTIVE MINING ZONE

The basic output from the ARMPS program is the stability

factor SF defined as

ARMPS SF = LBCLT 1

where LBC = the estimated total loadbearing capacity of

the pillars within the AMZ

and LT = the estimated total load applied to pillars

within the AMZ

Figure 3 illustrates the development and front abutment loads

applied to the AMZ
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KEY

AMZ Active mining zone H Depth of cover

B Abutment angle LA Abutment load

EFW Extraction front width LD Development load

GL Mined out area

Is Figure 36chernauc showing the active mh ing sons the development bad and the front abutment bad

The AMZ includes all of the pillars on the extraction front where S = in situ coal strength assumed = 62 MPa

or pillar line and extends outby the pillar line a distance of 900 psi

five times the square root of the depth of cover SJTh This

distance was selected because measurements of abutment stress

distributions Mark 1990 show that 90 of the front abutment

load falls within its boundaries figure 4
ARMPS calculates the SF for the entire AMZ rather than

stability factors for individual pillars because experience has

shown that the pillars within the AMZ typically behave as a

system If an individual pillar is overloaded it will normally

transfer its excess load to adjacent pillars If those pillars are

adequately sized the process
ends there A pillar squeezeoccurs

only when the adjacent pillars are also undersized They

then fail in bun resulting in a domino of load transfer and

pillar failure The ARMPS SF is therefore a measure of the

overall stability of the pillar system

PILLAR LOADBEARING CAPACITY

The loadbearing capacity of the AMZ is calculated bysummingthe loadbearing capacities of all of the pillars within its

boundaries The strength of an individual pillar SP isdetermined
using a new pillar strength formula theMarkBieniawsli

formula that considers the effect of pillar length

SP = S 064 + 054 018 w2hLpl 2

w = Pillar width

b = pillar height

and L = pillar length

The new pillar strength formula was needed because thepillars
used in retreat mining are often much longer than they are

wide The strength of rectangular pillars can be significantly

greater than square pillars due to the greater confinementgeneratedwithin them The MarkBieniawski formula was derived

from analyses of the pillar stress distributions implied byempiricalpillar strength formulas A complete discussion of the

MarkBieniawski formula is included in appendix A of this

paper The in situ coal strength is assumed to be 62 MPa

900 psi in ARMPS however this value can be modified by

the user

The loadbearing capacity of the pillars is determined by

multiplying their strength by their loadbearing area When

angled crosscuts are employed the algorithm still calculates

accurately each pillars least dimension length andloadbearing
area A
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0

Abutment

stress KEY

H Overburden depth

i
ont abutment load applied

o the active mining zone

0
Pillar Pillar

1 2

50H

93R

0
Pillar

3

0
Pillar

4

I

Figure 4Distribution of abutment stress showing that 90
of the abutrnent fans within the distance of M1 from the gob edge

AP = XLEf XCW ECIRWsin 4
+ Wa2sin 41 3

where XC = centertocenter crosscut spacing

ECTR = centertocenter entry spacing

W = entry width

and 4 = angle between the crosscut and the entry

The loadbearing capacity of the pillar system is thenobtained
by summingthe capacities of the individual pillars within

the AMZ ARMPS calculates the strength and loadbearingcapacityof barrier pillars in the same manner as the panel pillars

except that their length is limited to the breadth of the AMZ

PILLAR LOADINGS

The loadings applied to the AMZ include development loads

abutment loads and loads transferred from barrier pillarsTable
I shows the sources of loads and the loading conditions in

which they occur

Table 1Loads applied to the active mining zone in ARMPS

Source of toad
Loading condition

1 2 3 4

Development X X X X

Front abutment X X X

Side gob abutrnents X X

Transfer from barriersbetween

active mining zone and side gobs

Transfer from remnant barriers

between front one and side cobs

x

x

x

X

21

Development loads are due to the weight of the overburden

directly above the pillars before any retreat mining takes place

The tributary area theory is used in ARMPS to estimatedevelopmentloads

Abutment loads occur as a result of retreat mining and gob

formation They are determined by the depth of cover theextent
of the gobs the width of the extraction front and theabutment

angles These parameters are illustrated in twodimensions
in figure 5 Ile abutment angle determines how much

load is carried by gob Measurements of longwall abutment

stresses indicated that an abutment angle of 21
°

is appropriate

for normal caving conditions Mark 1992 The ARMPSprograminitializes the abutment angles for all gobs to 21 °

however this can be changed by the user For example if it is

known that no caving has occurred then the abutment angle

may be set to 90° to simulate zero load transfer to the gob

Chase and Mark 19931

The abutment stresses are assumed to be distributedfollowingthe inversesquare function shown in figure 4 Abutment

loads are also applied to barrier pillars however if a barrier is

too small to carry
its share then some or all of the excess is

transferred to the AMZ
The front abutment load applied to the AMZ is calculated as

follows The volume of the overburden above the minedout

active gob is the depth of cover multiplied by the gob area The

portion of this volume whose weight is carried by the gob is

determined by the tangent of the abutment angle as shown in

figure 5 This portion is subtracted and the remainder is

shared

between the AMZ and the unmined coal on the other three sides

of the gob It is assumed that barrier pillars or substantialproduction
pillars are present on the other three sides of the gob

Load applied to the barriershere may be transferred back to the

AMZ if the barriers are removed later in the mining process

The magnitude of the front abutment load applied to the

AMZ is determined by the extent of the extraction zone and the

depth of cover The front abutment is considered fullydeveloped

if the gob area is large relative to the depth of cover

figure 6A If only a few rows of pillars have been extracted

figure 6B much of the load will be carried by the back barrier

If the full extraction zone is rather narrow figure 6C much of

the load will be carried by the side barriers

The side abutment loads are shared by the AMZ and if it is

present the barrier pillar between the AMZ and the side gob
The inversesquare stress distribution figure 4 again is used to

apportion the load between the barrier and the AMZ Next if

it is determined that the barriers are overloaded some additional

side abutment load is transferred to the AMZ
To determine whether a barrier pillar can carry the loadappliedto

it

ARMPS estimates the barriers SF by dividing its

loadbearing capacity by its load The total load applied to a

barrier pillar is the sum of the development load the frontabutment
load due to any slabbing and the side abutment load

applied to the barrier If the SF is greater than 15 the barrier

is assumed to be stable When the barriers SF is between 15

AEC 05783
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H tan B DEPAMZ GEXT2 DEPAMZ

KEY

H Overburden GEXT Gob extent

LS Abutment load DEPAMZ Breadth of active

LDEV Development load mining zone

B Abutment angle

Figure 5Schematic snowing the abutment bad In two dimensions A supercrttlcal gob A
suberfical gob

A

_
____KK
____R_

H ton B < GEXT2
and

HtonB<WT2

_ _ _ _ _ _
_ _ _ _ _ _
______

GEXT2 < H tan B

GEXT2 < WT2

KEY

H Overburden depth

B Abutment angle

WT Width of active

mining zone

GEXT Gob extent

WT2a<ndH
tan B

WT2 <GEXT2

Figure 6Illustration of the effect of panel geometry on the front abutment loading In ARMPS
A gob area Is supercritical in both width and extent B gob area is suberitlcal in extent C gob area

Is suberitical In width
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is
and 05 a portion of its abutment load is transferred to the

AMZ If the SF is less than 05 all of the additional sideabutment
load but not the development or front abutment load is

transferred to the AMZ
The final sources of load on the AMZ are the remnant barrier

pillars inby the pillar line between the front and side gobs If

the remnant barriers are too small to carry
their load some part

of it is returned to the AMZ The decision to transfer the load

and how much is based on the remnant barriers SF Slabbing

of the remnant will also tenon some abutment load to the AMZ

Further details on the formulas and calculations used in

ARMPS loadings can be found in the Help text thataccompaniesversion 40 of the program

VERIFICATION OF THE ARMPS METHOD

The ARMPS method is being verified through backanalysis

of pillar recovery case histories To date 140 case histories

have been obtained from 10 States see appendix B of thispaperThey cover an extensive range of geologic conditions

roofrock cavability characteristics extraction methods depths

of cover and pillar geometries Ground conditions in each case

history have been categorized as either satisfactory orunsatisfactoryPillar failures responsible for unsatisfactory conditions

were found to

include
Pillar squeezes accompanied by significant entry closure

and loss of reserves

Sudden collapses of groups of pillars usuallyaccompaniedby airblasts andor

Coal pillar bumps violent failures of one or more

pillars

As figure 7 shows pillar failures occurred in 93 of the

cases where the ARMPS SF was less than 075 Where the

ARMPS SF was greater than 15 94 of the designs were

satisfactory SF values ranging from 075 to 150 form a gray

area where both successful and unsuccessful cases are found

Current research has begun to evaluate other factors that may

contribute to satisfactory conditions when the ARMPS SF falls

between 075 and 15 TheseincludeCoal
strength An extensive data base of laboratory tests of

the strength of coal was compiled by Mark and Barton 1997

When compared with the ARMPS data base no correlation was

found between coal strength and pillar strength

Depth of cover Figure 8 shows that there is a markedreduction
in SF as depth of cover increases When the depth exceeds

305 in 1000 ft the ARMPS SF was below 10 for 70 of the

satisfactory designs Highly unsatisfactory conditions have also

been encountered under deep cover which recently led to two

fatalities Pillar design for retreat mining under deep coverremains
an important research issue

Seam height A plot of seam height against ARMPS SF

shows no correlation figure 9
Roof geology A detailed study of pillar performance was

conducted at a mining complex in southern West Virginia

More than 50 case histories were collected Analysis showed

that satisfactory conditions were more likely to be encountered

under shale roof than massive sandstone roof figures 1011

This implies that better caving occurs with shale resulting in

lower pillar loads

0 025 05 075 10 125 15 175 20 225 25 275

ARMPS STABILITY FACTOR

Figure 7ARUPS data base
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Figure 10Shale roof case histories from mining complex in southern West Virginia

Figure 11Sandstone roof case histories from mining complex in southern West Virginia

25
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0
GUIDELINES FOR USING ARMPS

ARMPS appears to provide good first approximations of the

pillar sizes required to prevent pillar failure during retreat

mining In an operating mine past experience can beincorporated
directly into ARMPS ARMPS stability factors can be

backcalculated for both successful and unsuccessful areas

Once a minimum ARMPS SF has been shown to provideadequateground conditions that minimum should be maintained

in subsequent areas as changes occur in the depth of cover coal

thickness or pillar layout In this manner ARMPS can be

calibrated using sitespecific experience

ARMPS is also well suited for initial feasibility studies

where no previous experience is available Operators maybeginwith an SF near 15 then adjust as they observe pillar

performance ARMPS may also help in optimizing paneldesignsby identifying pillars that might be needlessly oversized

ARMPS may be used to analyze a wide variety of mining

geometries For example most bleeder designs can be analyzed

by selecting loading condition 3 then setting the extent of the

active gob to zero The Help text included with version 40

of the program contains many tips on selecting the proper input

parameters when using ARMPS
In some cases more detail may be desired than can beprovidedby ARMPS Some complex situations such asmultipleseam

interactions are beyond the capabilities of ARMPS In

these instances the newly developed LAMODEL Heasley

19971 may be the appropriate tool to use

CONCLUSIONS

0

The ARMPS program has already proven to be a useful aid

in planning pillar recovery operations I
t is easy to use and a

large number of analyses can be nun in a relatively short period

The program is sufficiently flexible to be applicable to a wide

variety of mining geometries If the user desires it alsoprovides
a full range

of intermediate calculations in addition to the

SF Many mines throughout the United States and abroad

already use ARMPS and the Mine Safety and HealthAdministration
has also made extensive use of the program

Curreent efforts are aimed at improving the interpretation of

the ARMPS SF Although pillar failures seem unlikely when

the ARMPS SF is greater than 15 there are apparently many

cases where SF values as low as 075 have been vrMrescfuL

Factors such as roof quality floor strength and mining method

may determine whether a pillar design succeeds These factors

are now being included in the retreat mining case history data

base and will be integrated into future design guidelines

To obtain a single copy of the ARMPS computer program

version 40 for Windows send three doublesided highdensity

diskettes to Christopher Mark PhD NIOSH PittsburghResearch
Center Cochrans Mills Rd PO Box 18070 Pittsburgh

PA 152360070
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APPENDIX ADERIVATION OF THE MARKBIENIAWSKI PILLAR STRENGTH FORMULA

Early versions of the ARMPS program following the ALPS

program used the Bieniawski formula to estimate pillar strength

Bieniawski 1992

S
p = S 064 + 036 wh A

where S = pillar strength

S = in situ coal strength

w = pillar width or least plan dimension

and h = pillar

heightThe
Bieniawsld formula was originally developed in the

1960s from in situ testing of largescale coal specimens The

specimen strengths were determined as the ultimateloadbearing
capacity

divided by the area Bieniawski recognized

that the formula underestimated the strength of rectangularpillarshowever because all of the specimens were square
there

was no obvious way of estimating a pillar length effect

It has been recognized that a major disadvantage ofempirical
formulas like that of Bieniawski is that they treat thepillar

as a single structural element In reality the stress within

even a relatively small pillar is highly nonuniform Testsconducted
by Wagner 974 demonstrated this quite dramatically

figure A1
Modern mechanicsbased approaches to coal pillars begin

with stress distribution Perhaps the best known is the approach

proposed by Wilson 1973 1983 Wilson derived anexpressionfor the vertical stress gradient within the yield zone which

he then integrated over the area of the pillar figure A2 to

determine the ultimate pillar resistance R The pillar

strength is simply the ultimate pillar resistance divided by the

pillar area Numerical models also provide stress distribution

profiles although not normally in the form of an equation

Mechanicsbased approaches can be used to evaluate any pillar

shape because the stresses within the pillar are determined by

laws that are independent of overall pillar geometry

Although empirical formulas do not explicitly consider the

effect of internal pillar mechanics it is apparent that they imply

a nonuniform stress distribution because of the shape effect

Once the implied stress gradient has been derived the lengtheffect
can be readily determined The derivation has beenpublished

previously Mark et al 1988 Mark and Iannacchione

1992 and is summarized below

First three assumptions are implicit in Wilsons and other

analytical formulations

1 The stress within the yield woe of a given pillar is acontinuousfunction of the distance from the nearest rib

2 The stress gradient within the yield zone of a given pillar

does not change with time or load ie the yielded coal is

perfectly
plastic3The stress distribution is symmetric with respect to the

center of the pillar

I

Figure AtPillar stress proff les measured In small coal

pillars af er Wagner 11974D

Figure A2Determination of pillar badbearing capacity as

the integral of the pillar stress distribution
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The next step in the derivation is to calculate the ultimate

resistance of a square pillar Using the Bieniawski formula

R =

S
r

0
6
4 + 036 •w2 A2

Then the increase in pillar resistance dR due to an increase

in crosssectional area dA = 2w dw figure A3A may be

calculated by taking the derivative of equation A2 with respect

to w

W2
dR =SrI128 +108 b dw

A i rdA = 2 w dw

0

I

In the next step
the assumption that the vertical pillar stress

is a continuous function of the rib distance x is applied It

may be seen figure A3B that

i w
B

A3

dR =

4
r o dx dw A4

0

Equating A3 and A4 and simplifying we have

w

z
2

S
r = 1032 w + 027

w
= I t dx A5

l h
0

The function that satisfies equation AS is

aa=St064+216• A6

Equation A6 is the stress gradient in the yield zonepredicted
by the Bieniawski formula Stress gradients have also

been derived for several other common empirical pillar strength

formulas Mark and lannacchione 1992

R=

S
1 064+036 h w2

dR = S1128w+1082h dw

1k
dw

l
t

f

t

IL
t j

N
I w2e4 0

dR4

4
0

w2
dx dw

0

dw

Figure A3 rmination of pillar stress gradients from a pillar strength formula Acalculation
of dR directly from the formula 8 calculation of dR In terms of the vertical stress gradient
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To determine the loadbearing capacity of any pillar shape Dividing by the pillar area Lw yields the strength of a strip

it is now only necessary to integrate equation A6 over the load pillar S
bearing area of the pillar For example the loadbearingcapacityof an extremely long strip pillar RJ is S = S

r

l

064 + 054 h ` A9

Solving

a
0
6
4

R =2Lf S
1 +2161 dx A7 Equation A9 implies that a strip pillars strength can approach

150 that of a square pillar but that the strength difference is

reduced as the wh ratio is

reduced

The ultimate load carried by a rectangular pillar is equivalent

A8 to the load carried by a square pillar of width w plus a section

of a strip pillar of length L w as shown in figureA4Combining
equations A6 and A9 the ultimate load carried by a

rectangular pillar Ri is

R = Lw S
t

l

064 + 054 w
1

w
2= S

0
6
4

+ 036
w

h
• + Jw1w 0

6
4

+ 054

Simplifying

I
Rs =

S
1 I064 wL + 054 I w2 L

` 01w3l1
l b

l

H

KEY

L Pillar length

W Pillar width

k L

RECTANGULAR PILLAR

EQUIVALENT

To

Pillars load

bearing capacity

1+L W•
SECTION OF

SQUARE PILLAR
STRIP PILLAR

Figure A4Pillar stress distributions for square strip and rectangular pillars

A10

A11
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Dividing by the loadbearing area wL the MarkBieniawski

formula is obtained

1

S
s =

S
t 064 + 054 A t 018 L A12

Table AlPillar strength from the MarkWertiawsld

formula assuming the strength of a square pillar

orlgfnal Bleniawsld formula as unity

Pillar wh
Pillar LAv

1 2 4 10 20

15 106 109 112 114 116

20 109 113 118 121 123

40 114 123 132 141 145

100 116 125 134 142 148

Equation A12 indicates that the increase in strength in arectangular
pillar depends on both wh and wL Table AI

compares the pillar strengths determined by theMarkBieniawski
formula with those obtained from the Bieniawski

formula
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APPENDIX BARMPS CASE HISTORY DATA BASE

Table B1Unsatisfactory pillar retreat case histories

State and coal seam ARMPS SF
Scam
thicknew

in fit
Depth m ft

ceding

condition

Alabama

Blue Creek 154 16 60 350 1150 2

Blue Creek 099 18 60 350 1150 3

Colorado

Cameo 074 21 70 90300 1

D 120 2790 260850 2

D 099 27 90 305 1000 3

Kentucky

Harlan 116 37 12 285 940 1

Harlan 096 21 70 305 1000 1

Harlan 086 3712 260 850 2

Harlan 112 3712 325 1070 1

Hazard No 4 044 3010 305 1000 4

Hazard No 4 056 1342 245 800 3

Hazard No 4 050 15 50 215 700 3

Lower Elkhom No 2 Gas 103 40 130 245 800 1

Lower Elkhom No 2 Gas 102 40 130 185 600 3

Ohio

Lower Freeport
120 1550 215700 1

Mahoning 066 10 33 75250 1

Mahoning
095 1033 75250 1

Pennsylvania

Lower Kittanning 141 20 65 115 380 2

Lower Kittanning
155 20 65 120 400 2

Lower Kittanning 129 21 70 75250 1

Pittsburgh
097 21 70 275 900 3

Pittsburgh 117 23 75 150 500 3

Pittsburgh
129 2272 245 810 4

Pittsburgh 115 2272 245 810 4

Sewickley
182 16 525 185 600 3

Tennessee

Beach Grove 126 08 25 315l025 1

Beach Grove 088 08 25 305 1000 3

Utah

Blind Canton 084 25 83 36S 1200 3

Gilson 076 27 90 365 1200 3

Gilson 043 27 90 515l690 3

Lower OConnor 095 53 175 170 550 1

Virginia

Blair 137 1238 185600 3

Glarrsorgan
106 18 60 215 700 3

Jawbone 153 13 42 215 700 3

Jawbone 147 14 46 150 500 3

Pocahontas No 3 061 17 55 520 1700 1

Pocahontas No 3 135 1550 150 500 3

Pocahontas No 4 103 24 80 90300 1

West Virginia

Becidey
072 18 60 350l150 4

Coa burg
075 24 80 90300 1

Coalburg
059 27 90 120 400 NAp

Coalburg
098 2790 120 400 NAp

Coalburg
110 27 90 120 400 NAp

Coalburg
135 27 90 120 400 NAp

See explanatory notes at end of table
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Table B1Unsatisfactoi y pillar retreat case historiesContinued

State and coal seam ARMPS SF
Seam Ihk
ness fft

Depth m ft
con Son

West VirgIniaContinued

Doro thy 136 37 120 95315 3

Doro thy 137 37120 95315 2

Dorothy Wlnirede 115 34 110 70225 1

Dorot hy Wiinifrede 145 34 110 70225 4

Doro thy Wlnifrede
139 37 120 95315 2

Dorothy Winifrede 102 30 100 55175 1

Doro thy W rifrede 115 30 100 100 325 2

No2 Gas 095 1445 245 800 4

Stoc kton 084 30 100 70225 2

Stoc kton 096 30 100 75 240 1

Stoc kton 082 30 100 75245 1

Stoc kton 147 30 100 85280 1

Stock ton 119 30 100 85 280 2

072 15 50 120 400 1

+i 082 14 451 115 3751 1

NAp Not applicable

Not provided by original reference

0
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Table B2Satisfactory pillar retreat case histories

State and Coat seam ARMPS SF
Seam
thicknewmM DepmRth

Loading

OOrKWon

Alabama
1 150 2

Blue Creek
196 18 60 350

Colorado
1 7 02 120 400 3

Cameo
186

00 2
Cameo 114 21 70 215n

3
Cameo 093 21 70 245 800

2
D

123 2790 260850

0 14 2790 215700 2

Illinois 3
Herrin No 6 114 24 80 215 700

KentudcY
1 94 20 65 90300 3

Harlan 1 3 4 4 130 420 3
Hazard No 4 136

2
1 41 15 50 260 860

Kefioka
1 5 05 205 675 3

Kelioka
118

3
Ketrwka

045 15 50 440 1450
3

KelGoka
161 185600

4000 3

Lower Etktam No 6 Gas 164 40130 12
2

Pond Creek
120 17 55 215 700

4505 3

Pond Creek
170 1755 13

Pond Creek
20 17 55 120400

4 0

2

3

Pond Creek
198 17 55 5135

4 2

Pond Creek
169 1755 50135

Ohio
170 550 1

Lower Freeport
160 15 50

55070 1

Lower Freeport
170 15 50 1

1

Mahoning
250 10 33 75 250

PennsyNanla 0 3
Lower Freeport

206 1860 120 40
380 3

Lower IGttannin
165 20 65 115

3

Lower Kittanning
178 2065 115 380

0 3
Lower IGttannin 9

179

1 85

20 65
2 06 5

120 40
120 400 2

Lower Kttanning

i

214 1550 170 550 3
ngLower Kittann

1 89 21 70 150 500 3
Pittsburgh 2• 278 2272 260855

3
1 70 16 525 185 600

Sewickley 60085 2

Sewiddey
232 16525 1

5 210 1

Upper Freeport
188 1342 6

Tennessee
50 8 2 315 1 025 2

Beach Grove
098

Utah
7 9 0 000610 2 2

Gilson
050 2

Virginia
1 65 12 38 185 600 3

Blair
1 8 6 0 185 • 3

Glamorgan
231

2
286 1342 135 450

Jawbone
1 3 4 2 150500 3

Jawbone
215

3
197 14 46 120 400

Jawbone
09 30 150 500 3

MossyHaggy
205

7001
2

Pocahontas No 3
092 17 55 520

1 70020 3
Pocahontas No 3 121 17 55 5

5000 2
Pocahontas No 3

189 15 50 15

2001 3

Pocahontas No 4
091 18 60 365

00 2
Pocahontas No 4

277 09 30 903
3

4N 076 20 65 440 1450
oPocahontas

09 30 150 500 2

Red Ash
244

700215 3

Had Ash
244 09 30

5000 3

Tiller

See explanalwy notes at end of table

222 1240 15

33
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Table 82 Satisfactory pillar
retreat ease historiesContinued

State and coal seam ARMPS SF
Seam
thicknessm ft

Depth m ft
Loading

condition

west Virginia

Bedddey 090 18 60 350 1150 4

Beddey 117 27 90 260 850 4

Coalburg 114 27 90 120 400 NAp

Coalburg 130 27 90 120 400 NAp

Coalburg 141 27g0 120 400 NAp

Coalburg 150 2790 120 400 NAp

Coalburg 159 2790 120 400 NAp

Coalburg 176 27 90 120 400 NAp

Coalburg 191 2790 120 400 NAp

Coalburg 217 27 90 120 400 NAp

Coal burg 237 27 90 120 400 NAp

Coalburg 241 2790 120 400 NAp

Dorothy Wni cede 210 34 110 70225 2

Dorothy Wmifrede 132 30 100 85 285 2

Dorothy Winifrede 149 30 100 100 325 2

Dorothy Winifrede 172 30 100 70 225 2

Fire Creek 124 144S 260 850 2

Lower Winifrede 173 20 65 185 600 2

Peerless 156 14 475 215700 2

Sewell 255 1240 105350 2

Stockton 156 30 100 65220 2

Stockton 199 30 1001 75245 2

NAp Not applicable
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PILLAR DESIGN AND COAL STRENGTH

By ChristopherMark PhD and Timothy M Barton

ABSTRACT

A comprehensive data base was created that includes more than 4000 individual uniaxial compressive

strength test results from more than 60 coal seams These data were compared with 100 case studies of inmine

pillar performance from the Analysis of Retreat Mining Pillar Stability ARMPS data base

Statistical analysis found no correlation between the ARMPS stability factor of failed pillars and coal

specimen strength Pillar design was much more reliable when a uniform coal strength of 62 MPa 900 psi

was used in all case histories The conclusion is that laboratory testing should not be used to determine coal

strength for ARMPS
Other analyses provided evidence of why laboratory strength does not correlate with pillar strength The

data showed clearly that the size effect observed in laboratory testing is related to coal struc=e The widely

used Gaddy formula which predicts a significant strength reduction as the specimen size is increased was

found to apply only to blocky coals For friable coals the size effect was much less pronounced or even

nonexistent Laboratory tests do not account for largescale discontinuities such as roof and floor interfaces

which apparently have more effect on pillar strength than smallscale structure

Mining engineer Pbtsbtngh Research Center National Instinm for Occupational Safety and Health Pittsburgh Pa
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BACKGROUND

The uniaxial compressive strength of coal was one of the

first issues addressed by early rock mechanics researchers

Bunting 1911 observed that to mine without adequate pillar

support will result sooner or later in a squeeze the inherent

effects of which are crushing of the pillars the caving of the

roof and the heaving of the bottom By testing anthracite

specimens of various sizes and shapes in the laboratoryBuntingand his collaborators hoped to aid mine operators in

establishing the width of chambers and pillars They soon

found that the crushing strength of small cubes is greater than

that for large cubes and with a constant base area thecrushing
strength becomes less as the height increase Daniels and

Moore 1907 Bunting apparently concluded that these twoissuesthe size effect and the shape effect prevented thedirect
use of laboratory strength results in design His design

equation was the first US empirical coal pillar strength

formula

S
P = S 070 + 030wh 1

where

S
D = pillar strength

S = coal strength parameter

w = pillar width

and h = pillar height

Bunting used the laboratory results to determine the shape of

the formula figure 1 The coal strength parameter wasdeterminedfrom analysis of in situ pillar failure actual

squeezes in figure 1 For anthracite pillars it was set at 7

MPa 1000 psi
The basic approach employed by Bunting and hiscolleaguesremained the state of the art for much of the 20th

century For example Zeta presented the following equation

in the 1928 edition of the Coal Miners Pocketbook

S
P = S whs 2

Zerns suggested value of the coal strength parameter is 487

MPa 7001000 psi
More than 20 years later Gaddy 19561 attempted toprovidethe link between laboratory specimens and field strength

He attacked the size effect by testing coal cubes of various

sizes from five seams Gaddy concluded that the strength

decrease with increasing specimen size could be expressed as

k = S dOS 3

where k = Gaddy constant

= estimated strength of a 23cm 1in cube

S coal specimen strength

and d = specimen dimension in

His work led to the widely used HollandGaddy pillar strength

formula Holland and Gaddy 1956

S
P = k w°h 4

The HollandGaddy formula
appears to have been the first in

the United States to employ a seamspecific strengthparameterdetermined from laboratorytestingIn
situ testing of fullscale pillars in South Africa during

the 196Vs resulted in the concept of a critical specimen size

beyond which the strength is constant Bieniawski 1968 The

Bieniawski pillar strength formula below employed this

concept

S
P = S 064 + 036wh 5

where S = in situ coal strength

Following Hustrulid 1976 Bieniawski recommended that

the in situ strength be determined from laboratory tests and

that the Gaddy formula be used to reduce the strength to that

of a 1m 36in criticalsized specimen Bieniawski 1984
Others proposed versions of the HollandGaddy andObertDuvall

Bauschinger formulas that employed the in situ

strength parameter Bieniawski 1984 It may be noted that

the in situ coal strength in equation 5 is functionallyequivalent
to the coal strength parameter in equations 1 and 2

Despite the fact that textbooks have considered laboratory

testing an integral part of pillar design for nearly 30 years it

has remained controversial One reason is that coal remains

notoriously difficult to test Coal contains many types ofdiscontinuities
including microfractures cleats bedding planes

partings shears and small faults Three sources ofunreliabilityhave been identified

1 Material variability within a particular seam Unrug

et at 1985 tested multiple layers of the Warfield and the

Coalburg Seams and found that the strongest layers were six

times stronger than the weakest in each seam Newman and

Hcelle 1993 reported similar results from the Harlan Seam
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2 Variation in sampling specimen preparation andtestingtechniques Townsend et al 1977 found that smallcylindrical
specimens were typically 30 weaker than cubical

specimens of the same crosssectional area Khair 1968documented
large effects due to platen friction

3 Variation in size and shape effects between seams

Panels 1994 and Mrugala and Belesky 1989 among others

have speculated
that Gaddys size effect exponent of 0S may

be the maximumand not universally applicable The shapeeffect
has been the subject of numerous studies

Some have held that these difficulties and the resulting high

variability in results are enough to largely invalidatelaboratory
testing Another school of researchers in the Republic

of South Africa Australia and the United States have argued

that although the strength of laboratorysized specimensvaries
widely the in situ coal strength may fall within a narrow

range Salamon 1991 Galvin 1995 Mark 1990 In each

case their conclusions were based on analysis of inmine

pillar failures Salamon and Munro 19671 originally analyzed

27 pillar collapses and 92 intact cases Their formula perhaps

the most widely used in the world explained the data very

well without reference to individual seam strengths In 1991

Madden reanalyzed an updated version of their data set

Although he found some differences in strength between

seams he concluded again that the average strength could

represent all seams Galvin 19951 conducted a probabilistic

analysis of 30 collapsed and stable bondandpillar workings

from Queensland and New South Wales Australia Heconcludedthat pillar strength in the field is only marginally

dependent on the seam strength once the wh exceeds 2 In

the United States Mark and Chase 1997 presented data from

140 case histories which were analyzed using the Analysis of

Retreat Mining Pillar Stability ARMPS ARMPS estimates

pillar strength using a slightly modified version of the

Bieniawski formula the analyses assumed a uniform in situ

coal strength Mark and Chase 1997 found that pillarfailures
occurred in 83 of cases when the ARMPS stabilityfactorSF was less than 075 but only 8 of cases when it

greater than 15 figure 2
These researchers have all determined that the value of the

in situ coal strength falls between 5474 MPa 7801070

psi The range is remarkably small considering that it was

determined from three data sets that span the globe On the

other hand at least one South African seam has been shown

by backcalculation to be significantly weaker than theaverageVan der Merwe 1993 In India researchers concluded

frombackanaysis of 43 pillar case histories that coal strength

should be considered in design Sheorey et al 1987
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Interest in the uniaxial compressive strength ofcoal hasalso
waned over the past 15 years

because researchers havedevoted
their energy to analytic pillar strength formulas andnumericalmodels These theories are developed from theprinciplesof mechanics rather than curvefitting to test data The

shift in emphasis has been related to the recent focus on pillar

design for longwall mining Longwalls employ pillars that are

much more squat than those traditionally used inroomandpillar
operations Few compressive strength tests have ever

been conducted where the specimen widthtoheight whratioexceeded 4 however longwall pillars
often employ wh

ratios of 10 20 or greater

Obviously the very concept of pillar failure takes on adifferent
meaning for squat pillars The wide range

ofconflictingtheories about the mechanics of squat pillars and thesubstantial
difficulties with obtaining field data to confirm or

disprove any of them have been described elsewhere Mark

and Iannacchione 1992 On the other hand Mark et al

1994 have shown that longwall tailgate performance can be

accurately predicted without reference to seamspecific coal

strength There is clearly overwhelmingevidence theoretical

and empirical that the uniaxial compressive strength isirrelevant
to the strength of a squat pillar

Longwall mines however account for only 45 of the

coal mined underground in the United States Much of theremaindercomes from small roomandpillar mines usually

operating at relatively shallow cover These mines use many

slender pillars and traditional pillar failures still occur The

ARMPS data base contains 60 instances of pillar squeezes

bumps or collapses that have taken place
in recent years

About onehalf of these occurred at depths of less than 150 in

500 ft and involved pillars whose wh ratio was less than 5

The failures occurred in a variety of seams Because some

seams appear blocky and strong and others seem weak and

extremely friable it is reasonable to expect that these obvious

structural differences might affect pillar strength As figure 2

shows successful and unsuccessful designs occur in ap

proximately equal proportions in the ARKS SF range of075

to 15 Might seamspecific laboratory
coal strength dataexplainsome of this variability That was the question this

research was initiated to answer

DISCUSSION OF RESEARCH

Despite the large volume of coal strength testing reported

in the literature it had never been compiled into a single data

base The Pittsburgh Research Center therefore undertook

the task The Coal Strength Data Base now contains theresultsfrom more than 4000 individual uniaxial compressive

strength tests covering more than 60 seams and obtained from

more than 30 references All of the data have been enteredinto
a spreadsheet and are readily accessible for a wide variety

of statistical studies

Two types of data are included For about 2300 testsinformationwas provided on single specimens These data were

entered individually then grouped by reference seam
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specimen geometry and specimen size Each group or suite

of tests was placed on a separate page
within the data base A

summary line containing the mean compressive strength and

standard deviation for the suite was also generated Thesummarylines were collected and placed in the summary table

The summary table also includes lines representing about

1700 tests that were reported in summary form in the original

reference The summary table contains information on about

380 suites of tests The structure of the Data Base of Uniaxial

Coal Strength DUGS is illustrated in figure 3

A single copy of the DUCS may be obtained by sending

three formatted doublesided highdensity diskettes to

Timothy M Barton NIOSH Pittsburgh Research CenterCochrans
Mill Rd PO Box 18070 Pittsburgh PA 152360070

Please specify whether you prefer xls wk3 orcommaseparatedvalues

formatA
table of average US coalbed strengths was derived from

the summarystatistics table 1 To minimize size and shape

effects this table uses only specimens whose wh ratio isapproximately10 and whose smallest dimension isapproximately58 cm 23 in The average coalbed strength iscalculated
as the weighted mean of all of the summary lines for

a particular seam that meet these geometric criteria Inaddition
to strength data the Coal Strength Data Base alsoincludes
a variety of coal quality information for each seam

tested The most relevant is perhaps the HardgroveGrindabilityIndex HGO which is a measure of the relative

UNGROUP£DSINGLE SPECIMEN
TEST DATA

SPECOATIXLS

GROUPEDSINGLE SPECIMEN

TEST DATA
BY SUITE

SPECDAT2XLS

9

53

Suite

grindability of coal Larger HGI values imply easiergrindabilityand greater friability The HGI is

almost universallyrequiredby utilities that purchase coal so the information is

readily accessible Representative values of the rank carbon

content volatile content ash content and beating value are

also included Because the coal quality data were collectedindependentlyof the coal strength data and from different

sources they are approximations for comparative purposes only

During the past 6 years coal samples measuring about 0003

m2 01 ft have also been collected from 45 seams These were

classified using the following simple system

Composition

Bright >90 bright coal

Semibright 6090 bright coal

Intermediate 4060 bright coal

Semidull 6090 dull coal

Dull >90 dull coal

Structure

Blocky majorcleat spacing > 8 cm 3 in

Semiblocky major cleat spacing 38 cm 13 in

Friable cleat spacing < 3 cm 1 in

Shearing Yes or no

SUMMARY STATISTICS

FOR ALL DATA
SUMSTAT XLS

SEAM BY SEAM
AVERAGE STRENGTH

SEAMAVGXLS

GROUPED SUMMARY
TEST DATA

GRPDATA XLS

H

Figure 3Structure of the Coal Strength Data Be
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Coal M No orM tests
suengg

Pa tollM
Alen 108 1570
lira 277 4024
B 2513633
8akerskwvn 167 2420
Beddey 146 2121
Bind Carryon 3895646
Blue Greek 911324
Cr~ 274 3973
Cintwood 192 2783
Coelbrg 243 3521
D 182 2632

Darby 209 3907

Douglas 159 2300
E 242 3514

Eagle 105 1526
Eldwrn No 4 303 4393
Geneva 362 5250
Harlan 3264728
Hazard No 4 1822644
Hernsteaw 3264727
Herrh M 6 2473576
Island Creek 3264M
Jawbone 37 539
Ke6olm 2183159

S KenMidcy lb 9 283 4102

Kenludlcy ND11 255 3693
Kentidcy 1+b12 156122661

100 11

55 30

95 61

64 12

101 30

46 54

81 10

50 6

63 40

45 124

46 10

49 22

5o 7

47 4

59 10

42 24

48 3

44 88

43 67

47 10

57 102

42 8

54 3

44 49

54 46

52 52

58 5

Coabed

Sears average

SMVIN
MPa fnsl

Typical No of

HGI tests

Kentucky ND 13 268 3890 60 37

Lower Krnieg 1462117 90 96

Marker 449 6509 47 24

Mary Lee 72l135 76 10

No 2 Gas 124 1801 52 50

Pttthbrrgi 160 4330 56 160

Pocahontas ND 3 105 1528 110 85

Pocahontas No 4 1992892 90 31

Pocahontas No 5 147 2127 100 4

Pond Crack MO 4635 39 13

Poweiton 1332008 58 13

Redslone 202 2932 65 10

Sewei 163 2386 65 30

Sewddey 2764000 so 72

Sbdmn 472 6844 45 10

Skrryside 268 3856 50 48

Tier 1532215 54 12

Upper Banner 10191 84 30

Upper D 465 6746 50 36

Upper Freeport 103 1493 82 17

Upper Htawafia 3765446 46 20

Upperl iRarnieg 105 1519 79 60

Wa6eid 227 3295 5o 93

Waynesburg 309 4474 54 15

Welch 1311502 96 6

Winfrede 438 6345 45 10

YM 189 54 60

The ARMPS data base contains the best available information

on the in situ strength of US coal pillars ARMPS SF have been

backcalcuated for 140 case histories figure 2 covering anextensive
range of geologic conditions extraction methods depths

of cover and pillar geometries Mark and Chase 1997 Ground

conditions in each case history have been categorized as either

satisfxtory cr unsatisfactory Unsatisfactory eorxlitions in
c
h
x
le

d

Pillar squeezes with significant entry closure and loss of

reserves

Sudden collapses of groups
of pillars usually accompanied

by airblasts

Coal pillar bumps violent failures of one or more pillars

RESULTS

ARMPS CASE HISTORY DATA BASE

Coalbed specimen strength data were available forapproximately100 case histories in the ARMPS data base The case

histories are about evenly split between successes and failures

In figure 4 the ARMPS SF are plotted against coal strength

All ARMPS SF were calculated assuming the in situ strength

was 62 MPa 900 psi If pillar strength was related tospecimen
strength lowstrength scams would be expected to fail at

greater SF than highstrength seams Instead no meaningful

correlation between SF and coal strength is apparent in the

data The best discrimination is achieved at an ARMPS SF of

135 with a misclassification rate of 20 Only one failure is

included among the misclassifications which is highlysignificantfroma practicalstandpointIn
a second analysis the ARMPS SF were recalculated

using individual seam strengths instead of the uniform in situ

Table 1 Unconfned conVressives1rnngth d US coal scares 5b ban p 1o3in specknens

Sears average
Typical

strength The seam strengths were divided by 4 as suggested

by the Gaddy formula for a 65cm 2Sin specimenresultingin a mean SF that is about the same as in the first

analysis

The results are shown in figure S Now there is a strong

correlation between specimen strength and SF with stronger

coals requiring higher SF to avoid failure The bestmisclassification
rate at an SF of about 17 is 37 Also the

misclassifications now include 10 failures In other words

when seamspecific strengths are used the SF becomes almost

meaningless

A third analysis applied seamspecific sizeeffect exponents

to the coal strength data as defined later in the Size Effect

section of this paper The correlation between scam strength

and SF was still apparent as in figure 5 Although themisclassification
rate improved to 33 it was still 50 greater

than in the uniform seam strength analysis
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The data indicate that there is no meaningful correlation

between the specimen strength and the in situ strength of US
coal seams Knowledge of the specimen strength does not

improve the accuracy of the design formulas prediction itreducesit A uniform coal strength provides a much morereliable
prediction of pillar performance Based on these results

laboratory test results are explicitly not recommended for use

in ARMPS

SIZE EFFECT

The Coal Strength Data Base contains information from 10

seams where a wide range
of specimen sizes have been tested

Five of these were the seams originally tested by Gaddy

To determine the size effect only specimens with a whratio
of approximately 11 were used Figures 6 and 7 show

how power curves were fit to the data of the form

S = kdr 6

where a = size effect exponent

The results are summarized in table 2 Gaddys a of 0S

was found to apply to four seams the Blind Canyon Elkhorn

Pittsburgh and Taggart Marker At the other extreme the two

Pocahontas Seams displayed negligible size effect The other

four seams had intermediate size effects The r
2 valuesindicate

that the size effect typically explains about 50 of the

variability in the test results which is higher than expected

considering all of the potential sources of variation in these

data The explanation for the substantial range in size effect

I 2

exponents is the different structure of the coalbeds In a

blocky coalbed like the Pittsburgh figure 6 a small sample

will be largely free of cleats and fractures As the specimen

size increases the density of cleating increases until it finally

approaches in situ In contrast the fracture density of even a

small sample of a friable seam like the Pocahontas No 3 is

nearly as great as in situ figure 7 The following relationship

between size effect and HGI was found r
2 = 075

a = 00063 HGI 075 C7

The implications of seamspecify size effects are quiteimportant

I
t appears that the Gaddy equation underestimates the

in situ strength of most seams sometimes by a factor of 3 or

more Extremely costly and inefficient mining plans have

certainly been the result

COAL STRUCTURE

Several analyses explored the relationship between coal

structure and specimen strength Figure 8 shows US coalbed

strengths plotted against HGI I
t shows that specimens from

all seams with HGI > 70 have strengths less than 20 MPa

3000 psi These seams include all of the medium andlowvolatile
seams in the data base Likewise 85 of seams with

HGI <50 have a strength exceeding 20 MPa 3000 psi For

the large number of seams between these extremes the HGI

is a poor predictor of strength Many of these intermediate

HGI scams are highvolatile A in rank The r
2 for the power

curve fit to the entire data set is 033

SPECIMEN SIZE in

3 4 5 6 7 8

10 15 20
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Figure 6Size effect In the blocky Pittsburgh Seam
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Table 2Size effect exponents for 10 US coal seams

Coatbed
No of No of

Maximum

specimen HGI
sizeeffect

I
t r
t

specimens references
size an fml

a
Blind Canyon 126 2 295116 46 054 7045 090

Clintwood 88 1 187 63 031 3686 093

E iQuom 69 1 160 63 42 055 7302 052

Harlan 129 2 187 44 029 6491 031

Herrin No 6 150 5 345 136 56 038 4293 033

TaggartMarker 60 1 187 47 045 9837 099

Pittsburgh 272 7 22990 55 052 5601 048

Pocahontas No 3 140 5 295116 110 003 1670 001

Pocahontas No 4 74 1 187 100 013 3238 058

r upper Banner 78 1 208 1821 84 029 1730 034

The second analysis compared the structure of the hand

samples obtained from the mineswith the HGI In this case

every seam rated blocky had an HGI less than 60 The HGI

of the semiblocky seam was less than 80 Friable seams

were found throughout the range of HGI

Compressive strength and sample structure data were

available for 26 seams The specimen strength of all eight

blocky seams exceeded 23 MPa 3500 psi but so did that of

four friable and one semiblocky seam Another 13 friable and

semiblocky seams were intermixed below 23 MPa 3500 psi

CONCLUSIONS

The results of this study cast doubt on many textbookassumptionsabout the value of coal strength testing The data

clearly show that specimen strength and the size effect are

highly seamspecific and related to coal structure The widely

used Gaddy formula which applies a uniform strengthreduction
for all seams as specimen size is increased only applies

to blocky coals with cleats spaced more than 8 cm 3 in

apart For friable coals the size effect was much lesspronounced
or even

nonexistentCasehistories of failed pillars are the best available data on

in situ coal strength This study found no correlation between

the ARMS SF of failed pillars and coal specimen strength in

the ARMPS data base In current ARMPS practice pillars are

designed assuming an in situ strength of 62 MPa 900 psi for

all seams When the specimen strength was used instead the

reliability of the ARMPS design method decreasedsubstantiallyAustralian and South African studies have also found

that pillar strength in the field is largely independent of

specimen strength

I
t should be noted that the coal strength tests were only

matched with the seams in the case histories not with theindividual
mines It is also possible that some of the casehistories

involved roof or floor failure rather than pillar failures

Using a different pillar strength formula might also have

changed the results somewhat However the data base is so

large and the trends so strong that it is highly unlikely that the

study is unrepresentative

IMemost likely explanation for the results of the study is

that specimen and in situ strengths are determined by different

parameters Laboratory tests particularly those of blocky

coals require a significant amount of fracturing of intact coal

Pillars contain so many cleats and other discontinuities that

their failure can occur almost entirely along preexistingfirdchiresThe laboratory tests measure a parameterthe intact

coal strengththat is apparently irrelevant to the in situ

strength

The study did not prove
that the in situ strength of all US

coals is uniform I
t only showed that a uniform strength is a

better approximation than one based on laboratory testing

There is still significant variability in the ARMPS SF range of

075 to 15 Recent model studies have indicated that features

such as roof and floor interfaces bedding planes partings or

weak coal layers have the greatest effects on in situ strength

lannacchione 1990 Su and Hasenfus 19961 A rock mass

classification such as the one proposed by Kalamaras and

Bieniawski 1993 may prove to be an effective way ofevaluatingthese effects in the field In the meantime laboratory

uniaxial coal strength test results should not be used for pillar

design with ARMS
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3005 b the anticipated effects of planned subsidence upon the land and

water resources identified in the subsidence control survey and survey

of ground and surface water resources

c the measures to be taken to mitigate the anticipated effects of

planned subsidence to the land and water resources

d the anticipated effects of planned subsidence upon the structures

identified in the subsidence control survey

e the proposed measures to be taken to mitigate anticipated effects

to structures

f the proposed measures to determine the extent of mining related

damages including a presubsidence survey with an indication of

the timing of the survey

g the provisions for repair andor compensation for damages to

structures

h describe the monitoring if any needed to determine the

commencement and degree of subsidence so that when appropriate
other measures can be taken to prevent reduce or correct

material damage in accordance with rule 1501131203 of the

Administrative Code

6 Will planned subsidence operations be conducted within the angle of

draw of urbanized areas cities towns communities industrial or

commercial buildings major impoundments or perennial streams

Yes X No If yes describe any measures or activities that

will prevent a condition or practice that could result in an imminent

danger to the health or safety of the public

7 Will planned subsidence operations be conducted within the angle of

draw of transmission pipelines Yes X No If yes describe

the procedural plan to avoid the creation of a situation of imminent

danger to the health and safety of the public

0
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32Provide
the name address and position of officials of each private or academic

research organization or governmental agency contacted in the preparation of the

ication for information on land uses soils geology vegetation fish

wildlife water quantity and quality air quality and archeological

cultural and historic features

Name and Address of

Official

Position of

official

Name of Agency
organization

Type of

Information

eg Geology

BILL HAIKER HYDROGEOLOGIST ODNR DIVISION Groundwater

1855 FOUNTAIN SQUARE OF WATER Inventory

COURT
COLUMBUS OHIO 43224

RICHARD WHITT ANALYSIST TRADET INC Water Sample

P O BOX 2019 Analysis

WHEELNG WV 26003
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33APPLICATION
FOR ABANDONED MINED LAND DIRECT NEGOTIATED CONTRACT

IF APPLICABLE
NA

accordance with Section 151327 of the Ohio Revised Code the chief of the

Division of Reclamation has been granted the authority to enter into contracts

with licensed operators for reclamation of abandoned mined lands affected by

coal mining prior to April 10 1972 and located adjacent to a permit area To

be eligible for reclamation funding the abandoned mined land must be causing

offsite environmental problems will not be affected by the operator during the

normal course of mining and is not likely to be mined in the foreseeable

future If such lands exist adjacent to your permit area and you are interested

in contracting for reclamation of the lands complete this application detach

and send directly to

Robert S Baker Manager
Mined Land Reclamation

Division of Reclamation
Fountain Square H2
Columbus Ohio 43224

Upon receipt a representative from the Mined Land Reclamation section will

contact you

Applicant

Address

State Zip

Business Telephone

Contact Person

Description of Abandoned Mined Land

County
Township
SectionLot
Approximate Acreage

Environmental Problems Associated with Site

AEC 05811
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ADDENDUM TO PAGE 28, PART 3, K(l) .---
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